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ABSTRACT 
 
MOTIVATION AND ATTITUDE OF PRESERVICE ELEMENTARY TEACHERS 
TOWARD MATHEMATICS: 
IS RURAL RELEVANT? 
 
 
Christine Ankrom Perry 
 
May 12, 2007 
 
 
 This dissertation was a quantitative study with a sample of preservice elementary 
teachers from four universities in Kentucky.  The purpose of this study was to investigate 
preservice elementary teachers’ achievement goal orientations for learning mathematics 
and the relationship of those goals and their attitudes toward mathematics.  A second goal 
of this study was to explore differences in the types of achievement goals and attitudes 
between rural preservice elementary teachers and their nonrural counterparts.   
 Self-report instruments were administered to assess the level of three achievement 
goals – mastery, performance-approach, and performance-avoid, and three constructs of 
attitude – confidence in learning mathematics, usefulness of mathematics, and 
mathematics as a male domain. The participants also completed a questionnaire designed 
to determine their rural/nonrural educational background.  The sample was divided into 
four subgroups based on locale:  Appalachian rural, other rural, urban, and other 
nonrural. 
 v
 
 Results indicated that preservice elementary teachers were significantly higher in 
mastery goals than in performance goals, and that performance-avoid goals were 
significantly higher than performance-approach goals.  These preservice teachers were 
also less confident in learning mathematics than a sample of female students pursuing a 
variety of majors (Eckard, 1995).  Mastery goals were weakly to moderately correlated to 
all three constructs of attitude.  A statistically significant difference between the 
Appalachian rural group and the other nonrural group for confidence in learning 
mathematics was also found, with the Appalachian rural group displaying less 
confidence.  Furthermore, rural preservice teachers had less confidence and were more 
likely to view mathematics as a male domain than nonrural preservice elementary 
teachers. 
 Since mathematics classes are traditionally performance-oriented, the result that 
preservice elementary teachers are high in mastery goals suggests a mismatch between 
personal and classroom goals that could result in negative attitudes toward mathematics 
and the adoption of maladaptive performance-avoid goals.  The findings of this study 
suggest that mathematics educators teaching mathematics content courses for preservice 
elementary teachers from all locales should create a classroom climate that supports and 
encourages mastery goals.  The characteristic of such a classroom align with the practices 
suggested by the NTCM Standards (1989, 1991, 2000). 
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CHAPTER I 
INTRODUCTION 
 
 
 
 According to the results of international tests, the mathematics performance of 
students in the United States is comparatively weak on even the most basic of 
mathematical concepts (Elliott, Hufton, Illushin, & Lauchlin, 2001; Stigler & Hiebert, 
1999).  As a result, interest in K-12 mathematics education reform continues to build and 
attract a wider audience.  Since 1989, the National Council of Teachers of Mathematics 
(NCTM) has stressed that all students should achieve at higher levels (NCTM 1989, 
1991, 2000), and the Mathematical Association of America (MAA) now recognizes the 
challenge of these rising expectations for K-12 mathematics education (Conference 
Board of the Mathematical Sciences [CBMS], 2001).  Additionally, in 2001 the United 
States Congress passed the No Child Left Behind (NCLB) Act as part of the President’s 
education reform plan.  This act requires that all children attain higher educational goals.  
Despite recent demands and more than fifteen years of efforts by NCTM to reform the 
way mathematics is taught in classrooms across the country, student performance 
continues to be disappointing. 
 Meeting the challenges of mathematics reform will require that we engage, or 
motivate, more students to learn more mathematics at deeper levels.  While the construct 
of motivation is of considerable concern to education professionals in general, it is 
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particularly important in the mathematics classroom (Gottfried, 1985, 1990; Grouws & 
Lembke, 1996; Kloosterman & Gorman, 1990; Middleton, 1992).  The preponderance of 
questions related to motivation submitted to a panel of master teachers at a recent 
conference for preservice teachers sponsored by the Appalachian Collaborative Center 
for Learning, Assessment and Instruction in Mathematics (ACCLAIM) points to this 
concern.  In fact, many psychologists choose to situate motivation research specifically in 
the mathematics classroom because the characteristics of many mathematics classrooms 
appear to facilitate maladaptive patterns of motivation (Ryan & Patrick, 2001; Turner et 
al., 1998).   
 A focus on motivational issues provides another approach to implementing reform 
practices.  Elementary teachers often do not view themselves as mathematics teachers 
and do not identity with organizations such as NCTM that seek to reform teaching 
practices.  Because many elementary teachers dislike mathematics, they avoid 
professional development in this area (Meyer, 1980).  However, they may see motivation 
as a more friendly and valuable topic; one they can master and benefit from.  Fortunately, 
considerable alignment exists between the practices researchers indicate should be 
implemented to improve motivation in mathematics classrooms (Anderman, Patrick & 
Ryan, 2004; Grouws & Lembke, 1996; Meece, Blumenfeld, & Hoyle, 1988; Middleton & 
Spanias, 1999; Stipek et al., 1998; Wood & Sellers, 1997) and the changes called for in 
the NCTM Standards (1989, 1991, 2000).   
   This study will assess the motivational achievement goals of preservice 
elementary teachers in the area of mathematics.  These college students are both students 
of mathematics and future mathematics teachers.  The achievement goals they hold have 
 2
 
implications for their own learning of mathematics content (Barron, Harackiewicz, & 
Tauer, 2001; Urdan, Pajares, & Lapin, 1997), and mastery of content knowledge affects 
their future teaching of mathematics (Ball, Lubienski, & Mewborn, 2001; Ma, 1999).  
 Meyer (1980) claimed that in addition to poor content knowledge, many 
elementary teachers have negative attitudes toward mathematics.  Attitudes are learned 
tendencies to react to an object in a consistently positive or negative manner (Fishbein & 
Ajzen, 1975). Poor attitudes toward mathematics also adversely affect a teacher’s 
instructional practices in mathematics (Karp, 1988; 1991).  On the other hand, more 
reform-oriented instruction occurs in classrooms where teachers have positive attitudes 
towards mathematics (Wilkins, 2002).  Teachers with positive attitudes toward 
mathematics are more likely to develop positive attitudes in their students (Banks, 1964).  
NCTM (1989, 1991, 2000) has recognized the importance of developing positive student 
attitudes towards mathematics.   
 Attitudes are important because they may affect learning.  Aiken (1972a) argued 
that considering one variable of attitude could improve performance in mathematics.  In a 
meta-analysis of the research, Ma and Kishor (1997) found a positive and reliable 
relationship between attitude and achievement in mathematics; however, the relationship 
was not strong.  Research indicates that attitude is important from both the student and 
teacher perspective (Aiken, 1972a; Ma & Kishor, 1997; Wilkins, 2002).  Preservice 
teachers are in the unique position of transitioning from student to teacher.  Improving 
their attitudes towards mathematics would certainly be a step toward meeting the rising 
expectations in K-12 mathematics education.  
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 Some research suggests that motivational issues relate to attitudes (Ames & 
Archer, 1988; Seifert, 1995; Turner, Thorpe & Meyer, 1998).  For example, Ames and 
Archer found that students with mastery goals reported more positive attitudes toward 
their class.  This proposed study will examine the relationship between motivation and 
attitude in preservice elementary teachers. 
Theoretical Framework 
Motivation  
 Motivation encompasses a multitude of factors that determine one’s choice of 
activity (Dweck & Elliott, 1983).   According to Ames (1992) motivational factors exist 
as part of one’s goal structures and beliefs about what is important.  These factors 
determine whether one will participate in a given activity (Ames, 1992) and, therefore, 
exert tremendous influence on intellectual performance and achievement independent of 
one’s ability (Dweck & Elliott, 1983).  Research in this area focuses on the reasoning 
processes, inference rules, and problem-solving strategies that individuals use under a 
variety of conditions.  The complexity of this construct has led to a variety of theories 
and approaches to research. 
 Achievement motivation and goal theory.  
 Education professionals are generally interested in a type of motivation referred to 
as achievement motivation (Dweck & Elliott, 1983).  Achievement motivation of 
students depends on their goals related to competence.  According to Dweck and Elliott, a 
student’s goal may be to gain competence in some area, or the goal may be to achieve a 
favorable judgment of competence.  Other students may seek to avoid unfavorable 
judgments as their goal. 
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 Motivational researchers have identified two major goal orientations.  They refer 
to these orientations by a variety of names.  The first orientation is the goal to gain 
competence, which is often labeled as either mastery (Ames & Archer, 1988; Patrick, 
Anderman, Ryan, Edelin, & Midgley, 2001; Turner et al., 2002), task (Anderman, Maehr, 
& Midgley, 1999; Nicholls, Cobb, Wood, Yackel & Patashnick, 1990; Ryan & Patrick, 
2001; Ryan & Pintrich, 1997; Urdan, Midgley, & Anderman, 1998; Wood & Sellers, 
1997), or learning (Stipek et al., 1998; Turner et al., 1998).  The other orientation is the 
goal to be judged as competent, or not to be judged as incompetent.  This type of goal is 
frequently labeled performance (Ames & Archer, 1988; Anderman et al., 1999; Patrick et 
al., 2001; Stipek et al., 1998; Turner et al., 2002), ability (Ryan & Patrick, 2001; Ryan & 
Pintrich, 1997; Turner et al., 1998; Urdan et al., 1998), or ego (Nicholls et al., 1990; 
Wood & Seller, 1997).  The primary difference in these two types of goal orientations is 
whether learning is valued as an end in itself (mastery, task, learning), or if learning is 
just a means to reach some external goal (performance, ability, ego) (Meece et al., 1988). 
 With a mastery/task/learning goal orientation, the student’s actual goal is to learn, 
and classrooms oriented to this goal will encourage students to master tasks and develop 
intellectually.  Success from this perspective is attained through effort.  On the other 
hand, a performance/ability/ego goal orientation is a perspective that values ability and 
holds the belief that ability involves reaching success with little effort.  The goal of 
performance-oriented students is some objective other than learning such as winning a 
prize or getting high grades.  These objectives are external to gaining knowledge (Lepper, 
1988).  Classrooms geared to this orientation are competitive and emphasize grades. 
 Ames and Archer (1988) argued that the conceptual relationships among mastery, 
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task, and learning goals are the same, and clustered them under one label – mastery goals.  
They made the same argument to cluster performance, ego, and ability goals into one 
label – performance goals.  For the purpose of clarity, this study will adopt these two 
labels as well. 
 Performance goals may be further divided into two distinct categories labeled 
performance-approach and performance-avoid goals (Dweck & Elliott, 1983).  Students 
with performance-approach goals seek favorable judgments of their competence; while 
students with performance-avoid goals seek to prevent unfavorable judgments of their 
ability.   Urdan et al. (1997) proposed that a lack of separation between these two 
dimensions of performance goals resulted in the weak relationships among performance 
goals and other variables found by some researchers.  Results of a study by Elliot and 
Church (1997) supported the idea that performance-approach and performance-avoid 
goals are separate orientations with different effects.  On the other hand, Middleton and 
Midgley (1997) maintained that the distinction between mastery and performance goals is 
the most important determiner of achievement behavior.  However, they also found a 
relationship between performance-avoid goals and adverse learning behaviors such as 
avoidance of help-seeking.  The present study will utilize the trichotomous framework of 
goal theory and investigate the mastery, performance-approach, and performance-avoid 
goals of elementary preservice teachers. 
 Intrinsic and extrinsic motivation. 
 Some theorists classify motivation related to academic settings as intrinsic or 
extrinsic (Middleton & Spanias, 1999).  However, Lepper (1988) maintains that these 
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categories are broader than mastery and performance orientations, and can be applied to 
situations outside the domain of education or achievement.   
 Students who are intrinsically motivated will stay on task longer and persist when 
faced with difficulties (Boekaerts, 2002).  Researchers describe intrinsically motivated 
students as students who like learning “for its own sake”; whereas students who do their 
academic work solely to obtain some external reward or avoid punishment are 
extrinsically motivated (Lepper, 1988; Middleton & Spanias, 1999).  Extrinsically 
motivated students are not concerned with superiority or judgments of their performance 
in relation to others. An external reward, such as a grade, or avoidance of punishment is 
what motivates these students.    
 Anderman et al. (1999) argued that performance goals and extrinsic goals are 
distinct. To measure performance goals, they assessed  students’ orientation to 
demonstrate ability related to others; but they assessed extrinsic goals as an orientation to 
grades and correct answers. Anderman et al. asserted that studies using samples of early 
adolescents have supported these as two separate factors (Midgley et al., 2000).  
However, Middleton and Spanias (1999) pointed out that extrinsically motivated students 
tended to have performance goals, and intrinsically motivated students lean towards 
mastery (learning) goals.  In summary, some researchers use achievement goals such as 
mastery and performance to categorize motivation in education, and others use the 
intrinsic/extrinsic categories.  This study will focus on mastery and performance goal 
orientation categories. 
 Multiple goals. 
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 Mastery and performance goals are not necessarily dichotomous.  According to 
Dweck and Elliott (1983), children are not measured in terms of high or low achievement 
motivation; instead, a high or low value may be attached to various goals.  Many 
researchers examine patterns of mastery and performance goals (Meece & Holt, 1993; 
Turner et al., 1998) or look at the levels of mastery and/or performance goals exhibited in 
an experimental setting (Barron & Harackiewicz, 2001).   Most of this research was 
situated in public schools (Ames & Archer, 1988; Meece & Holt, 1993) or used college 
students in psychology and education classes as subjects (Barron & Harackiewicz, 2001). 
This study will add to this body of literature by assessing the types of goals adopted by 
preservice elementary teachers in mathematics classes. 
 Attribution theory. 
 Another approach to research on motivation in mathematics education is 
attribution theory (Middleton & Spanias, 1999).  This theory attempts to explain student 
motivation based on their perceptions of the reasons for success or failure.  According to 
Kloosterman (1984), students in mathematics classrooms are more aware of their success 
and failure than in other subjects because mathematics problems are usually clearly right 
or wrong. Students who attribute their success to causes under their control, such as 
effort, and their failures to uncontrollable sources, such as bad luck or an especially 
difficult task, are highly motivated.  They believe they can succeed with effort, and since 
they control the amount of effort expended, success is within their reach.  Students who 
believe that failure is due to lack of ability, which is not under their control, are poorly 
motivated.   These students believe that since ability is stable, no amount of effort will 
result in success.  They attribute any success they may achieve to task simplicity or luck.    
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Attributional style is a classification of students based on how they explain their success 
or failure in school.  Those who feel success is due to effort are labeled mastery-oriented, 
and those who believe effort is useless and will not lead to success are labeled learned 
helpless (Diener & Dweck, 1978; Dweck, 1975; Kloosterman, 1988).  
  In goal theory, a performance goal orientation is a perspective that values ability, 
and a mastery orientation endorses effort; therefore, a likely relationship between goal 
theory and attribution theory is evident (Ames, 1984).  Middleton and Spanias (1999) 
noted that students with mastery (learning) goals tended to believe success is a result of 
hard work, collaboration and seeking to understand; whereas, those possessing 
performance (ego) goals defined success through social comparison and asserting their 
superiority. 
 Expectancy x value theory. 
 Another theory that sheds light on poor motivation to learn mathematics is 
expectancy x value theory (Good & Brophy, 1991; Grouws & Lembke, 1996).  This 
theory contends that motivation is the product of two factors: (a) The expectations for 
success in given task, and (b) the degree that the rewards of success are valued.  Since 
this is a product, if either factor is zero there is logically no motivation to expend effort 
on the task.  Students will not spend effort on a task if they do not value the outcomes, 
even if they have confidence in success.  Furthermore, students will not spend effort if 
they do not expect to be successful, even if they value the outcomes of success.  Since a 
greater number of people have low expectations of success in mathematics than in any 
other subject (Grouws & Lembke, 1996; Kloosterman & Gorman, 1990), the expectancy 
x value theory portends serious motivational problems in learning mathematics.  
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Attitude 
 According to Fishbein and Ajzen (1975) an attitude is “a learned predisposition to 
respond in a consistently favorable or unfavorable manner with respect to a given object” 
(p. 6).  They argue that affect is the most important part of attitude.  Affect refers to the 
feelings one has toward some object or one’s evaluation of the object.  Therefore, attitude 
refers to a person’s favorable or unfavorable feelings toward or evaluation of an object.  
A significant part of their definition is that attitudes are learned.  Whether a person 
responds favorably or unfavorably toward an object is a result of past experiences with 
that object.   
 Fishbein and Ajzen (1975) presented a conceptual framework that used beliefs as 
the fundamental building blocks of attitude.  They contend that a person’s attitude is a 
function of their beliefs.  Beliefs represent the information one has accumulated through 
past experience with the object. Therefore, as individuals accumulate beliefs about a 
specific object, they form an attitude toward that object at the same time.  While 
numerous beliefs may accrue about an object, only a small number will determine 
attitude at a particular point in time.  Fishbein and Ajzen refered to these as the salient 
beliefs.  According to their theory, attitudes that result from salient beliefs were one 
determinant of a person’s intention to perform a specific behavior, but there are other 
determinants as well.  Therefore, attitude does not necessarily predict behavior, but 
predicts the intention to perform some behavior. 
  Beliefs vary in strength, and individuals evaluate their beliefs according to the 
attributes associated with that belief (Fishbein & Ajzen, 1975).   Beliefs associated with 
positive attributes are evaluated positively, and those associated with negative attributes 
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are rated negatively.  Fishbein (1963) argued that an attitude is the summation of the 
products of salient belief strength and evaluation.   His model indicates that this 
summation will result in an attitude toward the object that will be either positive or 
negative.   
 Fishbein’s (1963) theory implies that attitude toward mathematics is a result of 
one’s past experiences with mathematics and the salient beliefs that have developed 
through those experiences.  Mastery-oriented and performance-oriented students have 
different beliefs.  For example, mastery-oriented students believe that that failure is due 
to lack of effort, but performance-oriented students believe that failure is due to lack of 
ability (Diener & Dweck, 1978).   
Cultural Issues 
 
 Variation in personal beliefs may contribute to the adoption of different types of 
achievement goals and attitudes toward mathematics, and cultural contexts help form an 
individual’s beliefs.  Parents from different cultures pass their beliefs about achievement 
on to their children (Stevenson, Lee, Chen, Stigler, Hsu & Kitamura, 1990).  
Additionally, societal attitudes specific to mathematics may result in motivation in 
mathematics that is different from motivation in other subject areas (Carr, 1996).   
 This study will compare the achievement goals and attitudes of preservice 
elementary teachers from nonrural areas with those from rural areas, particularly the rural 
Appalachian region of Kentucky.  This region wrests with the value of education 
(Howley, 2003; Elliott, Hufton, Hildreth, & Illushin, 1999; Elliott, Hufton, Illushin, & 
Lauchlan, 2001).  In cultures where education, particularly mathematics education, is not 
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highly valued, the challenge of motivating students to excel in this subject area is 
particularly daunting.   
 Evidence from research indicates that the some Appalachian people do not 
appreciate education.  For example, DeYoung (1995a, 1995b) found that some citizens in 
this region did not support local efforts to increase graduation rates and encourage 
college attendance.  Ismail (2006) reported that many rural, low-income communities 
were not concerned with sanctions issued by the federal No Child Left Behind (NCLB) 
law.  Other research reveals that students in the Appalachian region of eastern Kentucky 
place a lower value on education than students from other cultures.  According to Elliott 
et al., (1999) and Elliott et al. (2001) students in eastern Kentucky stressed qualifications 
for work as a reason to study hard in school as opposed to Russian students who stressed 
the value of being an educated person.  Results that eastern Kentucky students spend less 
time on homework, engage in fewer cultural pursuits, and spend less time reading than 
students in other countries are indicative of their lower appreciation for education. The 
reason for these differences may lie in cultural attitudes toward academic endeavors that 
are passed on from generation to generation. 
 According to Howley (2003) there has been very little attention in research 
toward influences in the rural culture that support mathematical learning or create 
resistance to instruction in mathematics.   
Statement of the Problem 
 Students’ motivation and attitudes toward mathematics develop early and are 
strongly influenced by teacher actions and attitudes (Aiken, 1972a; Karp, 1988, 1991; 
Middleton & Spanias, 1999; Nicholls et al., 1990).  Some studies suggest that 
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motivational patterns are learned, and that students learn to like or dislike mathematics 
(Meece, Wigfield, & Eccles, 1990; Midgley, Feldlaufer, & Eccles, 1989).  They also 
report that teachers unconsciously influence their students’ motivation by imposing their 
own attitudes, beliefs, and motivations toward mathematics upon their students.  Students 
pick up unintended messages from teachers about what it means to know and do 
mathematics (Karp, 1988, 1991; Kloosterman, Raymond, & Emenaker, 1996).  
Additionally, teachers’ ideas about what makes mathematics motivating play a significant 
role in the instructional activities that teachers choose (Middleton, 1992).   
Teachers often model their mathematics teaching after their own former high 
school and elementary teachers (Ball et al., 2001;  Brown & Smith, 1997;  Middleton, 
1992).  Unfortunately, university coursework does little to change beliefs shaped by 13+ 
years of first hand experience as students in mathematics classrooms (Ball et al., 2001; 
Foss & Kleinsasser, 1996).  In addition, Hiebert, Gallimore, and Stigler (2002) noted that 
teachers seldom turn to research to guide their teaching practice.  The hours of 
observations one accumulates as a student instill a view of teaching that is exceedingly 
difficult to change (Ball, 1988; Taylor, 2002).  Preservice elementary teachers have spent 
many hours as students in mathematics classes using traditional instructional approaches 
(Ball, 1988) that tend to favor males (Fennema, 2000).   Traditional instruction in 
mathematics is performance-oriented and encourages the adoption of performance goals 
(Anderman et al., 1999; Nicholls et al., 1990).  Since most preservice elementary teachers 
are female, this type of instruction coupled with an initial inclination to mastery goals 
may negatively affect their attitude toward mathematics in their classroom and encourage 
the adoption of maladaptive performance goals by their students in the mathematics 
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classes they teach.  Thus, there is a cycle of female elementary teachers with negative 
attitudes toward mathematics unwittingly teaching mathematics in a traditional 
performance-oriented manner.  As a result, these negative attitudes and performance 
goals in mathematics classes are passed on to mastery-oriented young girls who are the 
future female elementary teachers.  This “hidden” cycle is particularly deleterious.   
The focus of this research is to describe the types of achievement goals adopted 
by preservice elementary teachers with respect to instruction in mathematics.  This study 
also will investigate the relationship between the types of goals that they adopt and their 
attitudes toward mathematics. 
 A particular cultural context may also be a contributing factor in the motivation of 
students to learn mathematics.  According to Hart and Allexsaht-Snider (1996), 
consideration of the sociocultural circumstance is important in understanding the 
relationship between students’ motivation and success in mathematics.  Elliott et al. 
(1999) contend that sociocultural factors have not received adequate consideration in 
efforts at education reform.  Their findings suggest that cultural influences may be more 
important than ability attributions in determining achievement goals.  Additionally, Ball 
et al. (2001) list “culturally embedded views of knowledge, learning, and teaching” (p. 
435) as a recurrent explanation for the failure of mathematics reform efforts. 
 The rural culture is a lifeworld in which people share common qualities such as 
land ethic, community, family, conservatism, and intradependence (Howley, 2003).  
These qualities tend to generate people who are communal, rather than individualistic, 
(Howley, 2003; Theobald, 1997).  Since performance goals may be a by-product of an 
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individualistic society (Hyde & Kling, 2001), the communal disposition evident in rural 
cultures may affect student motivation to learn mathematics. 
 This study seeks to determine if there are differences in the types of motivational 
goals and attitudes toward mathematics between rural and nonrural preservice elementary 
teachers.  If differences exist, then alternative strategies for preparing these future 
teachers may be warranted. Additionally, these preservice teachers are products of the 
rural and nonrural regions from which they came.  While it would be inappropriate to 
generalize the results of this research to all rural and nonrural students, any differences 
found between these groups may point to areas that need further research in the more 
general rural student population.  The results of this study will have implications for 
educators and policymakers who seek to maximize all students’ motivation to learn 
mathematics.  
Purpose and Research Questions 
 One purpose of this study is to investigate elementary preservice teachers’ 
achievement goal orientations for learning mathematics and the relationship between 
those goals and their attitudes toward mathematics.  The motivational goals and attitudes 
of preservice elementary teachers not only affect how well they learn mathematics as 
students themselves, but also how they will eventually teach mathematics to their own 
students.  A second goal of this study is to explore differences in the types of 
motivational goals and attitudes between rural and nonrural preservice elementary 
teachers.  Identification of cultural differences may lead to diverse strategies for 
improving the mathematics education of future elementary teachers and the subsequent 
mathematics education of their students.   
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 To study these issues, I propose the following questions for research.   
1.  What are the levels of achievement goal orientations – mastery goal 
orientation, performance-approach goal orientation, and performance-avoid 
goal orientation – for learning mathematics for preservice elementary 
teachers? 
2.  What are the attitudes of preservice elementary teachers toward mathematics 
as revealed by three measures of attitude:  confidence in learning 
mathematics, usefulness of mathematics, and mathematics as a male domain? 
3.  What relationships exist, if any, among three measures of achievement goal 
orientation and three measures of attitude toward mathematics for preservice 
elementary teachers? 
4.  Do rural and nonrural preservice elementary teachers differ with respect to 
goal orientation for learning mathematics and attitudes toward mathematics? 
Hypotheses 
 
 This research centers on the achievement goals and attitudes toward mathematics 
adopted by preservice elementary teachers in rural and nonrural regions of Kentucky.  
The following hypotheses are proposed for the research questions in this investigation:
 1.  What level of achievement goal orientations – mastery goal orientation, 
performance-approach goal orientation, and performance-avoid goal orientation – for 
learning mathematics are adopted by preservice elementary teachers? 
 Hypothesis:  The mean scores for preservice elementary teachers’ achievement 
goals will be highest in performance-avoidance goals, followed by mastery goals and 
lowest in performance-approach goals. 
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 2.  What are the attitudes of preservice elementary teachers toward mathematics 
as revealed by three measures of attitude:  confidence in learning mathematics, usefulness 
of mathematics, and mathematics as a male domain? 
 Hypothesis:  Compared to published data on the instruments, the means for 
preservice elementary teachers will indicate low confidence in learning mathematics and 
a tendency to see mathematics as a male domain, and will indicate that they do not 
perceive mathematics as useful. 
 3.  What are the relationships among three measures of achievement goal 
orientation and three measures of attitude toward mathematics for preservice elementary 
teachers? 
 Hypothesis:  There will be a positive relationship between mastery goals and 
confidence. There will be a negative relationship between mastery goals and perception 
of mathematics as a male domain.  There will be a negative relationship between 
performance-avoidance goals and confidence.  There will be no relationship between 
performance-approach goals and constructs of attitude. 
 4.  Do rural and nonrural preservice elementary teachers differ with respect to 
goal orientation for learning mathematics and attitudes toward mathematics? 
 Hypotheses:  Rural preservice elementary teachers will have higher levels of 
mastery goals than nonrural preservice elementary teachers will.  Rural preservice 
elementary teachers will report higher levels of confidence, and will be less likely to 
perceive mathematics as a male domain than nonrural preservice elementary teachers 
will. Rural preservice elementary teachers will perceive mathematics to be less useful 
than nonrural elementary teachers will. 
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Significance of the Study 
 The overwhelming majority of elementary teachers and preservice elementary 
teachers are female.  Results of some research suggest that females are more mastery-
oriented than males.  For example,  Fennema (2000) and Peterson and Fennema (1985) 
found that competition tends to favor male learning and has a negative affect on females, 
while cooperative activities are more conducive to female learning. Anderman et al. 
(1999) found that males were more performance-oriented than females.  Moreover, Elliot 
and Church (1997) found a significant effect of gender indicating that women were more 
likely than men to adopt mastery goals.  Since most mathematics classrooms tend to be 
performance oriented (Fennema, 2000; Turner et al., 1998), this mismatch between 
teachers’ tendency toward mastery goals and the performance-oriented classroom climate 
may negatively affect their attitude toward mathematics and encourage them to adopt 
performance goals in mathematics classrooms. 
 Several studies provide support for this assertion.  Harrackiewicz and Elliot 
(1993) argued that mastery-oriented students might experience anxiety in performance-
oriented settings. Ball (1988) reports that many preservice teachers report previous 
negative experiences with mathematics.  Bowd and Brady (2003) found that female 
preservice teachers reported more negative experiences with mathematics than male 
preservice teachers reported.  Identifying the sources of negative attitudes is the first step 
in finding out why many elementary teachers dislike mathematics (Meyer, 1980).  This 
study is a first step toward determining if a relationship between goal orientations and 
attitudes in mathematics exists. 
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 Teachers tend to teach mathematics in the manner that they were taught (Ball et 
al., 2001).  Since most mathematics classrooms are performance-oriented (Fennema, 
2000), elementary teachers are also likely to create a mathematics classroom climate that 
is perceived as being performance-oriented by their students. Thus, there is a cycle of 
female elementary teachers with negative attitudes toward mathematics teaching young 
girls, who are initially mastery-oriented and who may be the future female elementary 
teachers, using performance-oriented instructional approaches.   
 While several researchers have investigated the achievement goals of college 
students (Archer, 1994; Barron & Harackiewicz, 2001; Barron, Harackiewicz, & Tauer, 
2001; Harackiewicz, Barron, Tauer, Carter, & Elliot, 2000; Karabenick, 2004; 
Magnusson & Perry, 1992), none has specifically examined the mathematics achievement 
goals of preservice elementary teachers.  Knowledge of the motivational goals of these 
students could assist mathematics educators in providing effective mathematics 
instruction that will also improve the attitudes of these future teachers toward 
mathematics. Use of mastery-oriented instructional strategies in elementary mathematics 
content courses may provide a model of teaching that preservice teachers can use in their 
own future classrooms.  These mastery-oriented teaching practices tend to be consistent 
with those advocated by NCTM (Stipek et al., 1998).  Furthermore, enhancing teacher 
attitudes may encourage the use of more reform-oriented instruction in the classroom 
(Wilkins, 2002).   
 A few early studies suggest that nonrural schools provide more adaptive 
motivational climates than rural schools do (Jones & Taylor, 1963; Randhawa & 
Michayluk, 1975); however, others argue that rural schools have improved greatly in the 
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last four decades (Kannapel & DeYoung, 1999).  Freeman and Anderman (2005) found 
that rural students tend to have higher levels of mastery goals than their nonrural 
counterparts; however, their study was not specific to mathematics.  If their results hold 
for mathematics, then the mismatch between the personal mastery goals of the students 
and the performance goal structure of traditional mathematics instruction may be 
particularly acute.   
 This study will seek to determine if differences in goal orientations in the 
mathematics classroom exist between rural and nonrural preservice elementary teachers.  
Different goal orientations point to alternative strategies for teaching and motivating 
students to learn.  
 Additionally, if differences exist in the context of mathematics instruction, then 
future research is needed in this area on other rural student populations.  If rural students 
have higher levels of mastery goals than nonrural students do, and nonrural students have 
higher levels of performance goals than rural students do, then results would indicate that 
performance-oriented motivational strategies might be effective in nonrural areas, but 
ineffective and possibly detrimental to rural areas.  For example, slogans such as the 
Kentucky Department of Education’s “Education Pays” may be counterproductive for 
rural regions of the state.  This slogan may be interpreted as an individualistic, urban 
model appealing to those with high levels of performance goals. Its promise of monetary 
reward for academic effort is insubstantial at best for those living in rural areas of the 
state. For mastery-oriented rural students in the Appalachian region of Kentucky, this 
slogan may be less effective.    
Limitations  
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 This study will investigate the goal orientations and attitudes of preservice 
teachers at colleges and universities in an Appalachian state in the Midwest.  The sample 
for this study will be a sample of convenience and will not be random.   Therefore, any 
generalization of the results will be limited. 
 This study also relies heavily on definitions of rural and nonrural schools that will 
be used to subdivide the participants into four locale groups.  Defining rural is a problem 
for all rural researchers (U. S. Department of Education, 1994).  Compounding the 
problem is that not all rural cultures are the same (Bush, 2003).  Selecting a 
representative sample from the rural culture one wishes to study is one of the most 
difficult tasks for a rural researcher.   Any generalization of these results will need to 
employ the same definitions utilized by this study. 
 All of the instruments used in this study are self-report measures.  It is possible 
that participants will respond in a manner they believe to be acceptable rather than 
answering frankly and honestly.  According to Sax (1989), these measures “are 
susceptible to response biases, easily faked, difficult to interpret, and tend to be unreliable 
(p. 521)” when compared to cognitive measures.  
 This researcher teaches the first mathematics content course at one of the 
universities in the sample.  As a result, some of the study participants may be her 
students.  A colleague of the researcher will administer the survey to insure anonymity so 
these students feel no coercion to participate; however, their openness in responding to 
the survey questions could be affected.  
Summary 
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 Mathematics educators at all educational levels are challenged with the task of 
improving student learning in mathematics.  Student motivation to learn mathematics is a 
significant concern for meeting this challenge (Gottfried, 1985, 1990; Grouws & 
Lembke, 1996; Kloosterman & Gorman, 1990; Middleton, 1992).   
 Teacher actions and attitudes towards mathematics strongly influence the 
motivations and attitudes of their students (Karp, 1988, 1991; Middleton & Spanias, 
1999).  Teachers tend to teach mathematics in the manner they were taught (Ball et al., 
2001; Brown & Smith, 1997; Middleton, 1992), and most were taught using traditional 
approaches (Ball, 1988) that are performance-oriented and tend to favor males (Fennema, 
2000).  However, research indicates that females are inclined to mastery goals (Fennema, 
2000; Peterson & Fennema, 1985).  The result is a possible mismatch between the 
achievement goals of preservice elementary teachers and the instructional approach used 
in the traditional mathematics classroom that may adversely affect their attitude towards 
mathematics, and encourage them to adopt maladaptive performance goals in 
mathematics classrooms.  This study will investigate the relationship between the 
achievement goals and attitudes of elementary preservice teachers toward mathematics. 
 Cultural influences may also affect mathematics learning (Ball et al., 2001; Elliott 
et al., 1999; Fennema, 2000; Hart & Allexsaht-Snider, 1996).  Instructional approaches 
may not work equally well with both rural and nonrural students due to these cultural 
differences.  There is some evidence that rural students have higher levels of mastery 
goals than their nonrural counterparts (Elliott et al., 2001; Freeman & Anderman, 2005).  
This study seeks to determine if these results hold for preservice elementary teachers in 
the mathematics classroom. 
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Definitions 
Achievement goals :  These are goals related to competence, and there are two distinct 
types.  Mastery achievement goals center around learning and developing competence, 
while performance goals focus on performing or demonstrating competence (Dweck & 
Elliott, 1983). 
Appalachian rural preservice teacher:  A preservice teacher who attended Appalachian 
rural schools for at least 8 of their 13 years of K-12 schooling.  
Appalachian rural school:  A rural school located in an Appalachian county. 
Approach to instruction:  There are a number of teacher practices that have been observed 
in both the cognitive psychology literature and the mathematics reform literature to affect 
motivation in the mathematics classroom. A number of these practices can be classified 
as either promoting a mastery-goal orientation or a performance-goal orientation in 
students.  Mastery approaches are practices that encourage student mastery goals.  These 
teaching strategies communicate to students that developing competence is the reason for 
participating in academic work (Midgley et al., 2000).     Performance approaches are 
methods that encourage a performance-goal orientation in students. These practices 
indicate to students that demonstrating competence is the objective for academic work 
(Midgley et al, 2000).  
Attitude:   A consistently favorable or unfavorable reaction to a specific object.  These 
reactions are learned tendencies that utilize abilities and past experience (Fishbein & 
Ajzen, 1975).   
Classroom goal orientation – This refers to the approach to instruction exhibited in a 
particular classroom.  A performance-oriented classroom  is a classroom that shows 
 23
 
evidence of a  performance approach to instruction, and a mastery-oriented classroom  
demonstrated a mastery approach to instruction. 
Extrinsic motivation:  This type of motivation occurs when the decision to engage in an 
activity is based on something that is external to the activity (Sansone & Harackiewicz, 
2000). 
Intrinsic motivation:  This motivation occurs when an activity satisfies basic human 
needs for competence or control.  This motivation makes the activity interesting to the 
person and therefore she will engage in the activity for its own sake rather than as a 
means to an end (Lepper & Henderlong, 2000).   
Nonrural preservice teacher:  A preservice teacher who spent at least eight years as a 
student in nonrural schools completing grades K-12. 
Mastery goal orientation:  An orientation towards learning that promotes the value of 
learning for its own sake. Students with these goals want to develop their competence and 
increase their understanding (Midgley et al., 2000).   
Other nonrural school:  A school to which the National Center for Educational Statistics 
(NCES) assigned one of the following locale codes:  3-Urban fringe of large city, 4-
Urban fringe of mid-size city, or 5 – Large town.  For the purpose of this study, schools 
given the code “6 – Small town” are also considered nonrural if the small town has a 
population of 10,000 or more. 
Performance goal orientation:  This is a learning perspective that values ability.  Students 
with these goals want to demonstrate their competence.  These goals can sometimes be 
adaptive and sometimes maladaptive (Midgley et al., 2000).  Students with performance 
goals may be further divided into those with performance-approach goals and those with 
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performance-avoid goals.  A student with performance-approach goals seeks favorable 
judgments of her competence.  A student with performance-avoid goals seeks to avoid 
unfavorable judgments of competence. 
Motivations:  Motivations are the reasons one has for behaving in a particular way in a 
given situation (Middleton & Spanias, 1999). 
Preservice elementary teacher:  A college student enrolled in the first mathematics 
content course required for a program of study leading to certification in elementary 
education.  This definition differs from the usual definition because this course is 
generally required as a prerequisite to admission to a teacher education program.  
Other rural preservice teacher:  A preservice teacher who spent at least eight years as a 
student in rural schools outside of Appalachia completing grades K-12. 
Other nonrural preservice teacher:  A preservice teacher who spent at least eight years as 
a student in other nonrural schools completing grades K-12. 
Other nonrural school:  A school to which the National Center for Educational Statistics 
(NCES) assigned one of the following locale codes:  3 – urban fringe of a large city, 2 – 
urban fringe of a mid-size city, 5 – large town, or 6 – small town, if the town has a 
population of 10,000 or more. 
Other rural school:  A rural school located that is not located in Appalachia. 
Rural school :  A school to which the National Center for Educational Statistics (NCES) 
assigned one of the following locale codes:  7-Rural, outside CBSA/MSA or 8-Rural, 
inside CBSA/MSA.  For the purpose of this study schools which were assigned the code 
“6 – Small Town” are also considered rural if the small town has a population less than 
10,000. 
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Urban preservice teacher:  A preservice teacher who spent at least eight years as a student 
in urban schools completing grades K-12. 
Urban school:  A school to which the National Center for Educational Statistics (NCES) 
assigned one of the following locale codes:  1-Large city, or 2-Mid-size city. 
Organization of the Study 
 This study is organized into five chapters.  Chapter 1 introduces the study and 
provides some background on motivational research, attitudes and rural issues.  Chapter 2 
is a review of literature relevant to this study.  This includes research on motivation, 
attitudes toward mathematics, and rural issues.   Chapter 3 explains the methodology 
used, which is a quantitative method utilizing self-report measures.  Chapter 4 contains 
the results of the study, and chapter 5 consists of conclusions, implications, and 
possibilities for future research in this area. 
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CHAPTER II 
 
REVIEW OF LITERATURE 
 
 
 
 Prudence requires that a serious examination of the complexity of motivation in 
the mathematics classroom should begin with a definition.  Dweck and Elliot (1983) offer 
the following summarizing definition of general motivation:   
  …the contemporaneous, dynamic psychological factors that influence  
 such phenomena as the choice, initiation, direction, magnitude, persistence,  
 resumption, and quality of goal-directed (including cognitive) activity. (p. 645)   
 
Stated somewhat more succintly, “…motivations are the reasons individuals have for 
behaving in a given manner in a given situation” (Middleton & Spanias, 1999, p. 66).  
Note that both of these definitions agree that motivation is not a single construct; but 
consists of a multitude of “factors” or “reasons” influencing a variety of goal-driven 
actions. Many theories and approaches to research in this area have resulted from the 
complexity of this construct.  McLeod (1992) described motivation research as “diffuse 
and disconnected” (p. 586) because of the plethora of theories, approaches, and germane 
variables.  Many researchers lament the fact that there is still no generally accepted 
theoretical framework to guide motivation research (McLeod, 1992; Middleton & 
Spanias, 1999).  Like a toddler, motivation research runs in different directions and 
constantly gets into trouble (Middleton & Spanias, 1999).   
 This chapter reviews the extant literature related to motivation, attitude, and rural 
issues relevant to this research.  The studies on motivation approach the concept from 
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different perspectives.  Some researchers focus on how the learning environment created 
by the teacher affects student motivation to learn (e.g. Ames, 1984; Ames & Archer, 
1988; Turner et al., 2002; Urdan et al., 1998).  These studies are germane to pedagogy as 
teachers maintain considerable control over their own classroom climate.  Other research 
concentrates on the personal motivational orientations of students (e. g. Aiken, 1972b, 
Anderman et al., 1999;  Barron & Harackiewicz, 2001;  Nicholls et al., 1990; Urdan, 
Pajares, & Lapin, 1997; Wood & Sellers, 1997).  These studies focus on the effect that 
adopting a particular goal orientation has on student attitudes, beliefs, and behaviors.   
 The attitudinal research selected for this review targets attitudes toward 
mathematics specifically, and much of it focuses on gender issues (e. g. Fennema & 
Sherman, 1976a, 1978; Karp, 1988; 1991; Kloosterman, 1988; Ma & Kishor, 1997; 
McMillan, 1976).  This research is particularly salient to the present study because 
elementary teachers are predominantly female.  
  Finally, since this study will focus on how rural preservice elementary teachers 
differ from nonrural preservice elementary teachers, research on rural issues that 
incorporate motivation, attitudes toward mathematics, and elementary teachers will be 
reviewed. 
Motivation 
Research on Classroom Goal Orientation 
 The National Council of Teachers of Mathematics emphasized the importance of 
the learning environment in teaching mathematics by devoting an entire standard in its 
Professional Standards for Teaching Mathematics (NCTM, 1991).  Standard 5: Learning 
Environment elaborates on the type of classroom climate teachers should create to 
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promote students’ mathematical power. The climate established by the teacher forms a 
hidden curriculum that communicates to students what it means to do and learn 
mathematics.  Likewise, goal theory calls attention to the importance of examining the 
classroom climate for its influence on individual student motivation (Hart & Allexsaht-
Snider, 1996).   
 A mastery learning orientation promotes the value of learning for its own sake.  
Classrooms oriented to this goal will encourage students to master tasks and develop 
intellectually.  Success from this perspective is attained through effort (Middleton & 
Spanias, 1999).  This is consistent with NCTM’s position that the primary focus of the 
learning environment must be on sense-making. Students must be allowed time to think, 
reason, and participate in mathematical discourse.  They must feel safe to ask questions, 
try alternative approaches, and even to get stuck on a problem (NCTM, 1991). These 
activities encourage mastery and intellectual development. 
 A performance goal orientation is a perspective that values ability and holds the 
belief that ability involves reaching success with little effort.  Classrooms with this 
orientation are competitive and emphasize grades (Middleton & Spanias, 1999).  Kumar 
(2004) asserts that performance-oriented classroom environments are counterproductive 
to students’ progress in school.  Kumar argues that children will not become lifelong 
learners if teachers immerse them in competitive classrooms and teach that the goal of 
education is getting good grades or high scores on standardized tests.   
 In 1984, Carol Ames conducted an experimental study designed to determine if 
the goal structure of a learning environment affected children’s attributions for success or 
failure.  She gave children puzzles to solve and manipulated the goal structure by varying 
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the instructions she gave to the children.  Some instructions emphasized competition, 
such as “Let’s see who is better at solving the puzzles,” and other instructions were 
challenging, such  as “Try to solve as many puzzles as you can.”  Ames found that 
children focused more on ability attributions in a competitive setting and effort 
attributions in the setting emphasizing personal challenge and mastery.  In other words, in 
the performance-oriented climate children focused on the question “Was I smart?” 
whereas, in the mastery setting they were thinking about “How can I do this task?” 
Four years later Ames and a colleague, Jennifer Archer, investigated how 
students’ perceptions of classroom goals related to learning strategies, task preferences, 
attitudes, and causal attributions (Ames & Archer, 1988).  This study was important 
because it brought goal-orientation research out of the laboratory and into the classroom.  
The study involved 176 students in grades 8-11 in an academically advanced 
junior/senior high school.  Four to six students from each class of English, mathematics, 
science and social studies responded to a questionnaire designed to determine their 
perceptions of the goal orientation of their class.  They answered additional questions 
designed to assess their learning strategies (information processing, self-planning, and 
self-monitoring), preference for easy or challenging tasks, attitudes towards the class, 
causes of success or failure, and their perceived ability in that subject area compared to 
other students in the class. Ames and Archer found that when students perceived that the 
classroom orientation was on mastery goals, they reported using more learning strategies, 
preferred challenging tasks, and had a more positive attitude.  Students attributed their 
success to effort, good study strategies, and the teachers.  They did not consider ease of 
task to be a cause of success and seldom blamed their failures on the teacher. When 
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students perceived that the classroom orientation was on performance goals, there was no 
significant correlation to learning strategies or task challenge. There was, however, a 
small negative correlation to attitude toward the class and to self-perceptions of ability.  
They also viewed effort as a cause of success, but the correlation was not as strong as 
under the perception of the classroom as one of mastery. Students in these classrooms 
attributed failure to lack of ability and work that was too difficult.  These findings 
supported the results of Ames’ 1984 experimental study. Overall, this research showed 
that a mastery-goal orientation in a classroom may result in sustained student 
involvement in learning and that students will pursue tasks that support increased 
learning. 
A number of researchers have since studied how classroom goal orientation 
affects a number of other variables (Turner et al. 2002; Urdan et al., 1998).  Using survey 
measures, Turner and others found that if students perceived an emphasis on performance 
goals, they participated in more self-handicapping strategies.  Academic self-
handicapping strategies are avoidant behaviors such as not trying in academic work, not 
studying for a test until the last moment, or wasting time on unrelated activities the night 
before a test.  Using these avoidance behaviors allows the student to blame poor 
performance on these behaviors rather than lack of ability.  Conversely, Urdan and others 
(1998) found that avoidance behaviors were not related to perceptions of a performance 
goal structure.  However, they also reported that students in mastery-oriented classrooms 
used avoidance strategies significantly less than those in performance-oriented 
classrooms. These findings support other research that suggests that the presence of a 
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mastery classroom goal structure fosters more adaptive patterns of learning independent 
of performance goals (Ames & Archer, 1988).   
Additionally, Turner et al. (2002) investigated the nature of teacher discourse in 
classrooms where student perception of a mastery goal structure was identified as high 
and low.  In perceived high-mastery classrooms, teacher discourse included a strong 
emphasis on learning, frequent encouragement, collaboration, encouraging intrinsic 
interest in mathematics, and recognition with genuine praise.  These teachers used 
explicit statements that communicated to the students that they were competent learners.  
They also frequently used humor in a manner that was not distracting to the lesson.   In 
contrast, teacher discourse in the perceived low-mastery classrooms rarely used humor 
and offered much less motivational support.  
Other teacher practices also communicate the classroom goal structure to 
students.  Patrick et al. (2001) used surveys and observational data to categorize 
classrooms by their goal structures and to describe teacher discourse and practices found 
in each category.  Through this process, they identified specific teacher practices 
associated with classrooms that students perceived as having high levels of mastery goals 
and high levels of performance goals.  In high-mastery classrooms, teachers ensured 
participation by all students, emphasized effort, and promoted student collaboration.  
Interestingly, they found that all teachers publicized performance, but the high-mastery 
teachers did so in a manner that did not implicate effort or ability.  Teachers in 
classrooms perceived as low in mastery goals conveyed this performance information in a 
manner that also communicated expectations about success and exertion of effort.  
Patrick and her colleagues found similar results with the high and low performance 
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groups.  Both groups conveyed performance information and used rewards, but teachers 
in classrooms perceived as being low in performance goals did not associate assessments 
as being indicative of students’ relative ability or future performance.   Teachers in high-
performance classrooms made these associations.  Another interesting finding was that 
teachers in perceived high-mastery classrooms exhibited affective concern and support 
for students’ learning and progress.  This finding revealed that providing a warm and 
nurturing environment was not sufficient to communicate learning goals to students.  
Positive expectations for learning are also essential. 
Ryan and Patrick (2001) investigated how various aspects of the classroom social 
environment related to changes in student motivation.  This study involved 233 students 
and 15 teachers. The researchers controlled for student motivation in the seventh grade 
and looked at how the students’ perceptions of their eighth grade mathematics 
classroom’s social environment affected their motivational behaviors. The participants 
completed surveys to measure perceptions of classroom social environment and their 
motivation in the seventh grade and again in the eighth grade.  The surveys contained 
items on the following aspects of the classroom environment:  teacher support, student 
interaction, promotion of mutual respect, and promotion of performance goals.  The 
survey items targeted motivational variables that included academic efficacy, social 
efficacy, self-regulated learning, and disruptive behavior.  The results indicated that the 
classroom social environment explained changes in all of these motivational variables.  In 
particular, researchers found that students’ perceptions of their teacher as being 
supportive were important to their confidence relating to that teacher, their self regulated 
learning, and their behavior.  Interestingly, these results indicated that when students 
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were encouraged to interact with each other on academic tasks, they did not become more 
disruptive.  This finding is notable because teachers are often reluctant to let students 
collaborate for fear that students will misbehave.  Their study also supported the assertion 
that mutual respect is an important factor in predicting changes in academic efficacy and 
self-regulation of learning. Lastly, they found that when competition among students was 
encouraged, disruptive behavior was higher, and students reported less confidence in 
relating to their teacher.  These results support the recommendations of mathematics 
reform educators pertaining to teacher practices relating to the learning environment as 
described in the Standard 5: Learning Environment, of the NCTM Professional 
Standards for Teaching Mathematics (NCTM, 1991).  From a constructivist point of 
view, support, mutual respect, and trust must be a part of the classroom environment in 
order for genuine teaching and learning to occur (Kamii, 1994). 
Stipek and others (1998) recognized this relationship noted by motivational 
researchers and the teaching practices advocated by mathematics education reformers.  
They conducted a study to assess the connections among reform teaching practices, 
student motivation, and learning mathematics.  The motivational variables were focusing 
on learning, self-confidence, willingness to take risks and approaching challenging tasks, 
enjoyment, and positive feelings.  The participants were 24 teachers and 624 students in 
several different school districts.  The districts were in a large ethnically diverse urban 
area. Stipek and her colleagues videotaped teachers during instruction on addition of 
fractions and observed their classrooms to collect data about their teaching practices.  A 
coding system was developed to determine the degree to which teachers (a) emphasized 
student effort, (b) encouraged students to focus on learning, (c) emphasized performance 
 34
 
goals such as getting good grades, (d) encouraged autonomy, and (e) emphasized speed. 
Other coded practices included the frequency with which teachers made comparisons 
between students, the kind of affect they displayed, the level of their enthusiasm, and 
whether they fostered a threatening or risk-supportive environment.  
The students completed a survey to assess their motivations early in the school 
year and again following the completion of a unit on fractions.  Stipek et al. (1998) 
collected additional data by observing the behavior of selected students on the 
videotapes.  To measure achievement on the fractions unit the students completed a 
paper-and-pencil test consisting of 7 procedurally-oriented items and 13 conceptually-
oriented items.  With these data, Stipek and her colleagues were able to delineate between 
mastery-oriented and performance-oriented classrooms, and compare students’ behaviors 
and achievement in these classrooms.  They found the more teachers demonstrated 
positive affect and mastery orientation, the more students reported help seeking, learning 
for understanding, and positive emotions.  Mastery-oriented teacher practices also 
appeared to have positive effects on students’ learning.  On the achievement test, students 
in these classrooms made substantially greater gains on the items that focused on 
conceptual understanding. However, there was no significant correlation between teacher 
practices and the gains students made on the procedural items. 
 Motivational researchers believe that mathematics classes are rich settings to 
examine goals (Turner et al., 1998).   They argue that the culture of traditional 
mathematics classes values performance, thus making students’ personal goal 
orientations more salient.  In other words, Turner and her fellow researchers believe that 
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traditional mathematics classes have a performance classroom goal structure that 
encourages the adoption of personal performance goals by students.   
Harrackiewicz et al. (2000) claimed that personal performance goals are general, 
and not discipline specific, because these goals focus on a desire to outperform others 
rather than concentrating on the content of the course.  Therefore, students with 
performance goals were likely to exhibit those goals in all of their classes.  However, 
Anderman and others (1999) found that students were more performance–oriented in 
their mathematics classes than in their English classes.   Possibly the culture of traditional 
mathematics classes encouraged and enhanced the demonstration of the performance 
goals a student has generally adopted.   
Nicholls and others (1990) maintained that teaching practices have considerable 
bearing on the personal goal orientations of students.  According to Turner and others 
(1998), mathematics teachers should realize that teaching practices with an emphasis on 
speed, normative scores, and correct execution of algorithms increase student concern 
about comparative ability.  They asserted that teachers need to spend as much time 
supporting student thinking and reasoning as they do in encouraging performance.  These 
recommendations are consistent with the establishment of a classroom mastery goal 
structure and the practices recommended by NCTM (1989, 1991, 2000).   
Harrackiewicz and others (2000) asserted that a personal mastery goal orientation 
is more specific to the discipline. In other words, the adoption of personal mastery goals 
will vary depending on the subject under study.  Since mastery goals focus on the task 
and not on ability, the task is more significant to the adoption of these goals.  Therefore, 
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the establishment of a classroom mastery goal structure in mathematics classes may be 
requisite to the adoption of personal mastery goals by students in mathematics.  
The review of literature to this point has concentrated on classroom goal 
structures. Researchers found that classroom goal structures established by teachers 
influenced students’ personal achievement goals (Harrackiewicz et al., 2000; Nicholls et 
al., 1990; Turner, 1998).  In the following section, attention will turn to the personal 
achievement goals that students adopt. 
Research on Personal Goal Orientation 
 Effect of the learning climate. 
 Nicholls et al. (1990) studied the personal goal orientations of second-grade 
students in six different classrooms.  In one of the classrooms, the teacher instructed 
students in mathematics throughout the year using a problem-centered mathematics 
program consistent with constructivist views.  Problem solving is a focus in mathematics 
education reform, and NCTM has endorsed the importance of this activity by listing it as 
one of the five process standards through which students should acquire knowledge 
(NCTM, 2000).  Nicholls and his colleagues designed a questionnaire especially for 
young students to measure achievement goals in mathematics.  They administered this 
questionnaire to all six classes at the end of the school year.  Their results suggested that 
a problem-solving approach encouraged a mastery-orientation in students, and that 
teaching practices have substantial effect over the type of goals students adopt.  Cobb and 
others (1991) conducted a similar study using a larger sample of second-grade students 
with comparable results. 
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Wood and Sellers (1997) also studied the effects of using a problem-centered 
curriculum on students’ beliefs and motivations.  The participants of their project were 
part of a larger longitudinal project that also examined the effects of this curriculum on 
achievement.  One group of students received instruction based on a problem-centered 
curriculum for one year in second grade, another group for two years in second and third 
grade, and a third group received traditional textbook instruction in both second and third 
grade.  All students received traditional instruction in the fourth grade. The students 
completed questionnaires that measured their beliefs and motivations at the end of the 
third grade and again at the end of the fourth grade.  The analysis of these data indicated 
that students who had received the problem-centered curriculum were not as likely to be 
motivated by competition with others as the students who received a traditional textbook 
curriculum (i.e. less performance oriented).  In addition, the results indicated that a 
problem-centered curriculum produced students who were more interested in finding 
their own ways to solve problems (i.e. more mastery oriented).  These results support the 
findings of Nicholls et al. (1990); however, after returning to traditional instruction for a 
year, this orientation to mastery goals diminished.   
Concerned with the decline in motivation as students moved from the elementary 
to the middle school levels, Anderman et al. (1999) conducted a longitudinal study to 
investigate the achievement goals of students through this transition.  Middle school 
students completed surveys measuring their achievement goals at the end of fifth, sixth, 
and seventh grades.  During the fifth grade they attended various elementary schools in 
the same district and transitioned to two district middle schools in the sixth grade.  One of 
these schools, Beta Middle School, was characterized as moving toward a mastery-
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oriented learning environment, and the other school, Alpha Middle School, represented a 
more traditional performance-oriented learning environment.  Therefore, the elementary 
students were transitioned into two different motivational climates.  Results indicated that 
mastery goals decreased significantly for all students in grade six, and students’ 
perceptions of a mastery classroom goal structure also decreased significantly.  Overall, 
there were no significant differences in performance goals; however, students who 
attended Alpha Middle School reported significantly higher levels of performance goals 
than those who attended Beta Middle School.  Also, students’ perceptions of a 
performance classroom goal structure increased significantly for students in grade six.  
These results suggest that as students transition to middle schools they become more 
performance-oriented and less mastery-oriented. 
Di Cintio (1996) had results similar to Anderman et al. (1999) in a study of 
differences between the learning environments of elementary and middle schools.  His 
data revealed that fifth-grade students had significantly higher mastery-orientation than 
did sixth- and seventh-grade students, however his data indicated no significant 
differences in performance goals.  The findings of Anderman et al. (1999) and Di Cintio 
(1996) support the results of other research that suggests the learning environment affects 
the achievement goals of students (Cobb et al., 1991; Nicholls et al., 1990; Wood & 
Sellers, 1997). 
Relation to academic performance. 
The results of research on the relationship of personal achievement goal 
orientation and academic performance are mixed. Urdan and others (1997) found a 
positive relationship between grade point average and mastery goals.  Their subjects were 
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eighth-grade students and the research was situated in a mathematics classroom. 
Conversely, Elliot and Church (1997) found that mastery goals had no affect on grades 
with undergraduate psychology students.  Barron and Harackiewicz (2001) conducted an 
experimental study that also used undergraduate psychology students as subjects.  They 
measured the students’ goals using a self-report survey and then gave them instruction in 
a mental strategy for multiplication.  After this instruction, they tested the students on 
their use of the strategy.  Results revealed that mastery goals had no effect on their test 
score, but that performance goals did predict their performance on the test.   
 Barron and Harrackiewicz (2001) sought to duplicate these results with another 
study where goals were assigned, rather than measured through self-report means.  For 
example, to assign the subjects a performance goal, the researchers told subjects that the 
purpose of the session was to evaluate how well students could perform mathematics 
problems using a new way of doing mathematics.  The researchers told the subjects that 
performance was the goal and that they should focus on how using the technique could 
help them solve more mathematics problems than other students.  To assign a mastery 
goal, students were told that the purpose was to learn a new way of doing mathematics, 
that their goal should be to learn the technique, and that they should focus on how it 
could improve their mathematics skills.  Barron and Harrackiewicz were disappointed 
that these results did not confirm the outcomes of their first study.  There was no 
relationship between performance on the test and assigned goals of either type. 
 However, Barron and others (2001) obtained results indicating that performance 
goals predicted academic performance.  In this study, the researchers followed 471 
students through their entire college career.  They measured students’ mastery and 
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performance goals early in their first semester in an introductory psychology course.  
Five years later they examined the students’ academic records to determine an overall 
grade point average for subsequent semesters.  Results revealed that performance goals 
positively predicted academic performance in both the initial psychology class and over 
the long term measured by the subsequent overall grade point average.  
 Relation to students’ attitudes, beliefs, and learning behaviors 
 Much of the research on personal goal orientations focused on the effect that the 
adoption of specific goals has on an assortment of variables related to students’ attitudes, 
beliefs, and learning behaviors (Archer, 1994; Barron & Harackiewicz, 2001; Barron et 
al., 2001; Elliot & Church, 1997; Meece et al., 1988; Middleton & Midgley, 1997; 
Midgley et al., 1996; Ryan & Pintrich, 1997; Seifert, 1995;  Urdan et al., 1997).   Most of 
these researchers conducted studies in the context of public schools (Meece et al., 1988; 
Middleton & Midgley, 1997; Midgley, Arunkumar, & Urdan, 1996; Ryan & Pintrich, 
1997; Seifert, 1995; Urdan et al., 1997); however, several focused on the goal 
orientations of college students (Archer, 1994; Barron & Harackiewicz, 2001; Barron et 
al., 2001; Elliot & Church, 1997).  A review of the findings of these researchers generates 
a profile of students characterized by specific goal adoption. 
 In the public school arena, Nicholls et al. (1990) found that, as early as second 
grade, students with high levels of mastery goals believed that success depended on 
effort, collaboration, and sense making.  By the 5th grade, they also perceived themselves 
to be competent (Meece et al., 1988).  According to Seifert (1995) elementary students 
who had feelings of competency were likely to adopt mastery goals, and those who 
adopted mastery goals possessed confidence in their ability to do the work.  Mastery-
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oriented elementary students had higher levels of self-efficacy and showed less anxiety 
related to their classes (Urdan et al., 1997).  Mastery-oriented elementary and middle 
grades students demonstrated a variety of facilitative learning strategies and behaviors.  
They viewed seeking help as beneficial and were less likely to avoid seeking help when 
they need it (Middleton & Midgley, 1997; Ryan & Pintrich, 1997).  They also reported 
more active cognitive engagement (Midgley et al., 1996) and greater use of self-regulated 
learning strategies (Middleton & Midgley, 1997).  Mastery-oriented middle grades 
students indicated higher levels of academic-efficacy (Middleton & Midgley, 1997), and 
were less likely to report “feeling dumb” (Ryan & Pintrich, 1997, p. 335). 
 At the college level, Archer (1994) reported that students with mastery goals 
described more positive approaches to learning.  This positive attitude included 
enjoyment, willingness to take similar courses in the future, and perceived relevance of 
the course.  Archer also found that these students reported greater use of metacognitive 
strategies.  Mastery-oriented college students reported higher interest in the subject 
content (Barron & Harackiewicz, 2001; Barron et al., 2001) and had higher levels of 
intrinsic motivation, defined to be the enjoyment of and interest in an activity for its own 
sake (Elliot & Church, 1997).  Elliot and Church also found that, like elementary 
students, college students with a mastery orientation perceived themselves to be 
competent. 
 Research on performance-oriented students is not as focused.  According to 
Nicholls et al. (1990), second-grade students who acquired performance goals believed 
success depended on exceptional ability and attempts to outshine one’s peers.  Seifert 
(1995) reported that performance-oriented elementary students had a sense of belonging 
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which he defined as a need to feel important to teachers and classmates.  These students 
described higher levels of test anxiety (Middleton & Midgley, 1997) and reported more 
experiences of negative emotion such as feeling “frustrated and stupid” (Seifert, 1995, p. 
549).   
 Researchers found that performance-oriented middle school students adopt some 
maladaptive learning strategies and behaviors (Ryan & Pintrich, 1997; Midgley et al., 
1996).  For example, these students were more likely to avoid seeking help when needed 
because they believed that seeking help resulted in unfavorable judgments from others 
(Ryan & Pintrich, 1997).  In addition, Midgley et al. (1996) reported that students with 
performance goals were more likely to participate in self-handicapping strategies.  
Midgley and her colleagues defined self-handicapping strategies as an individual’s 
attempts to manipulate others’ perceptions of the reasons for particular performance 
outcomes.  Procrastination is an example of a self-handicapping strategy.  If a student 
puts off studying until the last minute, then a poor test performance can be blamed on 
limited studying instead of low ability.  If the test performance is good, then the student 
looks even more capable precisely because a good performance occurred despite little 
studying.  This win-win situation protects self-worth but is not conducive to learning. 
 In college students, Archer (1994) found that the adoption of performance goals 
led to a preoccupation with demonstrating competence or avoiding the demonstration of a 
perceived lack of competence.  She also found that performance goals correlated 
positively with a positive approach to learning (i.e. enjoyment and interest), and with 
metacognitive strategies.  However, Archer pointed out that these correlations were 
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weaker that the ones between mastery goals and both a positive approach to learning and 
metacognitive strategies. 
 Research using the three-goal model. 
 Urdan et al. (1997) proposed that the weaker relationships between performance 
goals and other variables found by some researchers may be due to a lack of separation 
between the two dimensions of performance goals.  The initial model by Dweck and 
Elliott (1983) for goal orientation theory included three types of goals:  (a)  a mastery 
goal focused on the development of competence; (b)  a performance goal aimed at the 
development of favorable judgments of competence; and (c)  a performance goal directed 
at avoiding unfavorable judgments of competence.  The first two goals were categorized 
as approach orientations and the third was designated an avoidance orientation.    
 According to Elliot and Harackiewicz (1996), the idea of separate approach and 
avoidance performance goal orientations received little attention by researchers and was 
eventually overlooked.  They conducted two experimental studies that investigated the 
usefulness of separate approach/avoidant performance goals for predicting intrinsic 
motivation.  They predicted that the negative affect of performance goals on intrinsic 
motivation would only occur in the performance-avoid category.   
 In the first experiment Elliot and Harackiewicz (1996) assigned undergraduate 
psychology students either a mastery goal, a performance-approach goal, or a 
performance-avoidance goal and asked them to solve some puzzles.  Intrinsic motivation 
was measured by recording the length of time the students chose to work on the puzzles 
during a “free time” period and also by self-report instrument with three items designed 
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to measure their enjoyment of solving the puzzles.  Task involvement was also measured 
with the use of a self-report instrument.   
 The second experiment was similar except that the goal assignment process was 
more subtle.  For example, to assign a performance-approach goal in the first experiment, 
Elliot and Harackiewicz (1996) told the subjects that most students at their university did 
quite well but some students stood out in their ability to solve the puzzles.  The 
researchers informed the subjects that this was their opportunity to demonstrate that they 
were a good puzzle solver.  In the second experiment, students assigned to a 
performance-approach goal were simply told that solving more puzzles than a majority of 
the university students would demonstrate that they had good puzzle solving ability.   
 Results from both experiments were essentially the same.  Students assigned to 
performance-avoidance goals demonstrated less intrinsic motivation than students in 
either the mastery or performance-approach categories.  Additionally, the mastery and 
performance-approach students exhibited the same level of instrinsic motivation, making 
the adoption of either of these approach goals favorable to learning.  Elliot and 
Harackiewicz (1996) also determined that task involvement acted as a mediator of the 
detrimental effects of performance-avoidance goals on intrinsic motivation.  Students 
with performance-avoidance goals reported less task involvement than students assigned 
to either of the other two goal categories. These results substantiate the value of 
distinguishing between the approach and avoidant components of performance goals. 
 Elliot and Church (1997) conducted a study to test the mastery/performance 
approach-avoidance model in a college psychology classroom.  They investigated the 
relationship between these goals and a host of other variables including intrinsic 
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motivation, competence expectancy, fear of failure, and graded performance.   Final 
course grades determined the measure for graded performance and all other variables 
were evaluated with self-report instruments.  Achievement motivation was also measured 
using a subscale of Jackson’s (1974) Personality Research Form containing items such as 
“I enjoy difficult work”, and “I often set goals that are difficult to reach.” 
 Results supported the findings of Elliot and Harrackiewicz (1996).  A factor 
analysis upheld the trichotomous framework of three independent goals, and results 
showed that performance-approach and performance-avoid goals are separate orientations 
with different effects.  Students with mastery goals had high achievement motivation, 
high competency expectancies, and enhanced intrinsic motivation.  Mastery goals were 
not linked to fear of failure and they had no effect on graded performance.  Performance-
approach goals were linked to high achievement motivation, high competency 
expectancies and fear of failure.  These goals had a positive correlation with grades, with 
no effect on intrinsic motivation.  Students with performance-avoid goals had low 
competency expectancies, poor intrinsic motivation, and lower grades.  These goals were 
also linked to fear of failure.  The findings clearly portray different profiles for students 
with performance-approach or performance-avoid goals (Elliot & Church, 1997).   
 Middleton and  Midgley (1997) conducted a study testing the three-goal model 
using sixth-grade mathematics students as subjects.  They found that mastery goals 
positively predicted academic efficacy and negatively predicted avoiding help seeking. 
Performance-approach goals were not a significant predictor of either of those behaviors, 
but they were positive predictors of test anxiety. Performance-avoidance goals negatively 
predicted academic efficacy and positively predicted both avoidance of help seeking and 
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test anxiety.  These deleterious effects of adopting performance-avoidance goals were 
similar to those found by other researchers (Elliot & Church, 1997; Elliot & 
Harackiewicz, 1996), but Middleton and Midgley did not find that adopting performance-
approach goals was favorable to learning.  They maintained the distinction between 
mastery and performance goals is the most important determiner of achievement 
behavior.  However, they also noted that performance-avoidance goals were the strongest 
predictor of avoiding help seeking making these goals a significant factor in classroom 
performance; therefore, additional research should be conducted using different age 
groups and other disciplines. 
 Kaplan and Midgley (1997) investigated whether perceived competence 
moderated the relationship between goal orientation and learning strategies.  The subjects 
were seventh-grade middle school students in English and mathematics classes.  All 
variables were measured with self-report surveys.  Contrary to results of other researchers 
(Dweck & Leggett, 1988), they found that a performance goal orientation was not related 
to reports of adaptive learning strategies and was positively related to reports of 
maladaptive learning strategies regardless of the level of perceived competence.  To 
explain this result, Kaplan and Midgley suggested that when performance-oriented 
students with high perceived competence reflected on their behavior in order to complete 
a survey, they may consider situations that would make their behavior similar to students 
with low perceived competence.  For example, if there were risks for making mistakes in 
public, then the behavior of performance-oriented students may be similar despite their 
level of perceived competence.   This argument seemed to suggest that performance goals 
include elements of both approach and avoidance tendencies. 
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 Another surprising result was that perceived competence did moderate the 
relationship of mastery goals and learning strategies (Kaplan & Midgley, 1997).  
Mastery-oriented students with high perceived competence reported more adaptive and 
fewer maladaptive learning strategies.  To account for this phenomenon, Kaplan and 
Midgley pointed out that the research was situated in two traditional middle schools that 
typically maintain a performance-oriented learning climate.  The emphasis the 
environment placed on performance may have made perceived competence more 
important even to students focused on mastery goals.  The researchers also suggested that 
students may actually pursue more than one goal.  The analysis techniques they used did 
not distinguish between students who had high levels of both mastery and performance 
goals and students who had high levels of mastery goals and low levels of performance 
goals.  Kaplan and Midgley argued that level of perceived competence may still influence 
mastery-oriented students if they also retained high levels of performance goals.  They 
pointed out the lack of discussion about the effects perceived ability may have on the 
behavior of students who pursue multiple goals. 
 Research on the pursuit of multiple goals. 
 Most researchers treat achievement goals as dichotomous objectives, but results 
of some studies have lent support to the idea that students may and should pursue more 
than one type of goal simultaneously (Barron & Harackiewicz, 2001; Harackiewicz et al., 
2000).  For example, Barron and Harackiewicz (2001) asserted that because performance 
goals positively related to performance and mastery goals positively related to interest, 
that both types of goals are desirable.  On the other hand, Urdan et al. (1997) argued that 
performance goals were not helpful if strong mastery goals were present.  Still others 
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maintained that the ideal profile is for students to adopt mastery and performance-
approach goals, coupled with the absence of performance-avoid goals (Elliot & Church, 
1997).  Some researchers have analyzed how the pattern of goals or relationship between 
goals affects outcome beliefs and behaviors (Archer, 1994; Meece & Holt, 1993; Ng, 
1999; Turner et al., 1998). 
 In 1994, Archer hypothesized that students’ level of mastery goals rather than 
their level of performance goals would predict a positive approach to learning and 
reported use of metacognitive strategies.  The subjects were three groups of first-year 
college students enrolled in psychology courses.  The students completed self-report 
instruments to measure their mastery, performance, and academic alienation goals.  
Archer defined the academic alienation goal as a goal to complete academic work with as 
little effort as possible.  This is similar to the work-avoidant goal described by Meece et 
al. (1988).  The students also completed surveys to measure their learning strategies, 
positive approach to learning, preference for difficult tasks, causal attributions, and 
perception of ability.   
 Archer (1994) used a median split method to create four groups of students based 
on their level of mastery and performance goals:  (a) high mastery-high performance, (b) 
high mastery-low performance, (c) low mastery-high performance, and (d) low mastery-
low performance.  She performed a MANOVA as well as individual analyses of variance 
on the three dependent variables: learning strategies, positive approach to learning, and 
preference for difficult tasks.  Although significant relationships were found between 
performance goals and learning strategies, and between performance goals and a positive 
approach to learning, Archer claimed the most central result from these analyses was a 
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highly significant main effect for mastery goals.  She pointed out that the positive 
correlations found with performance goals were weaker than the positive correlations 
found with students who had high levels of mastery goals.  She also highlighted 
differences in performance-oriented students with high perceived ability and those with 
low perceived ability as a rationale for these relationships.  This argument supported the 
performance approach-avoidant model studied by other researchers (Elliot & Church, 
1997; Elliot & Harackiewicz, 1996; Middleton & Midgley, 1997). 
 Suggesting that the median split method of studying multiple goals created an 
arbitrary division, Ng (1999) used a goal web theory to guide his research.  In this theory, 
performance and mastery goals are just two of a number of goals that a student may 
possess; however, these are the goals most directly linked with learning tasks.  Other 
goals may provide additional support with respect to learning.  For example, social goals, 
characterized as “meeting family expectations” or “pleasing the teacher” may influence 
the affects of mastery or performance goals.  Ng described a goal web as “a cognitive 
schema or a hierarchical mental structure consisting of a network of causally-linked 
learning goals held by individual learners” (p. 5).  In a web, the effect of a particular goal 
may change as a result of causal links to other goals.  For example, if a student claims to 
like mathematics, which is indicative of a mastery goal, but likes mathematics because 
she is good at it, an indication of performance goals, then the positive affect of the 
mastery goal abates because of the student’s concern over performance.   
 Ng’s (1999) study was qualitative.  The subjects were thirteen high school 
students selected based on their achievement scores and self-schema construct scores 
taken from a survey administered in an earlier study.  These participants were students at 
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three different high schools in Brisbane, Australia.  The researcher conducted a series of 
in-depth interviews with each of the subjects during their lunch break or during their 
mathematics lesson. 
 The results of this study revealed underlying differences between the goal webs of 
high achievers and low achievers (Ng, 1999).  While all students gave a variety of 
responses indicative of performance goals, only high achieving students frequently 
invoked mastery goals as a reason for studying mathematics.  Ng claimed that high 
achieving students had more complex goal webs with stronger links and more goal 
diversity.  He maintained that the data from this study supported the notion of multiple 
goals and arguedthat future research should investigate the combined effects of goals.  
Turner et al. (1998) used a cluster analysis procedure to examine the goal patterns 
and negative affect of fifth and sixth grade students in their mathematics class. The 
analysis included seven variables:  mastery goals, performance goals, negative affect 
after failure, deep strategy use, self-efficacy, action after failure, and preference for 
difficulty.  What emerged were four distinct patterns of motivation, affect and behavior:  
 1)  Learning Oriented – This group had the highest mastery goals, lowest 
performance goals, lowest negative affect after failure, high self-efficacy, and more 
positive learning behaviors after failure. 
 2)  Success Oriented – This group had the second highest level of performance 
goals, high self-efficacy, but were not as committed to learning. 
3)  Uncommitted – These students had mastery and performance goals that were 
both weak, and demonstrated lower self-efficacy and a commitment to learning similar to 
the success oriented group. 
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 4) Avoidant – This group was nearly a mirror image of the Learning Oriented 
group.  They had the lowest mastery goals, highest performance goals, highest negative 
affect after failure, lowest self-efficacy, and more negative learning behaviors after 
failure.   
The analysis showed that increased negative patterns of affect occur in two cases:  
(a) when mastery goals are lower and performance goals are higher, and (b) when both 
goals are relatively equal and low.  This examination of goal patterns and affect made this 
research original. 
Meece and Holt (1993) reanalyzed the data from a previous study (Meece et al., 
1988) to examine how differences in the strengths of mastery, performance (ego), and 
work-avoidant goals affected fifth and sixth grade students’ academic performance in 
science.  They used a cluster analysis procedure to combine students into groups based on 
their pattern of goals.  The results of the procedure identified three separate clusters:  (a) 
high mastery, (b) combined mastery-ego, and (c) low mastery-ego.   
Students in Cluster 1, the high mastery cluster, had mastery scores that were 
significantly higher than their performance and work-avoidant scores.  There were no 
correlations among the three types of goals in this group.  The mastery scores in this 
cluster were also significantly higher than the mastery goals in the other two clusters.  
 Cluster 2, the combined mastery-ego cluster, included students who were equally 
strong in mastery and performance goals.  There was also a positive correlation between 
mastery and performance goals.  In addition, both mastery and performance goals 
correlated negatively with work-avoidant goals.   Students in this group had significantly 
higher performance goals than those in the other clusters.   
 52
 
 In the low mastery-ego cluster, there were no significant differences between the 
three types of goals.  There was no correlation between mastery and performance goals in 
this group, but there was a positive correlation between performance and work-avoidant 
goals.  Students in this cluster reported significantly higher work-avoidant goals than 
students in the other two clusters.   
 The researchers then analyzed the clusters for their affect on engagement, effort, 
teacher expectations, science grades, and achievement test scores (Meece & Holt, 1993).  
Cluster 1, the high mastery group, scored significantly higher than the other two clusters 
on effort, teacher expectations, science grades and achievement scores.  Cluster 2, the 
combined mastery-performance group, and Cluster 3, the low mastery group, had similar 
scores on these variables.  Since Cluster 2 did not score as well as Cluster 1 on these 
performance variables, these findings supported the assertion of Urdan and others (1997) 
that performance goals are not at all helpful if mastery goals are strong.  Clusters 1 and 2 
scored equally high on active engagement.  Cluster 3 scored the highest on superficial 
engagement.  Further analysis indicated gender and teacher differences in the clusters.  
Cluster 1 contained many more females than males, and the reverse was true for Cluster 
3.  Many of the students in Cluster 1 were associated with a particular teacher, and a large 
number of students in Cluster 3 were associated with two specific teachers.  The results 
of this study supported the conclusions of other researchers that fostering a mastery 
orientation in students is important for learning to occur (Ames, 1992; Ames & Archer, 
1988; Meece et al., 1988). 
Summary 
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 Thus far, I have reviewed literature regarding research on achievement 
motivation.  Some of the more salient points from this research are as follows:   
 1.  The learning environment or perceived classroom goal orientation affects the 
learning behaviors and achievement goals that students adopt (e. g. Ames & Archer, 
1988; Kumar, 2004; Nicholls et al., 1990; Patrick et al., 2001; Turner et al., 2002; Urdan 
et al., 1998; Wood & Sellers, 1997).  
 2.  Mathematics classes are traditionally performance-oriented and therefore        
encourage the adoption of performance goals (Turner et al., 2002; Anderman et al., 
1999).  
 3.   Students with mastery goals exhibit more adaptive learning behaviors and        
more confidence (e. g. Ames & Archer, 1988; Elliot & Church, 1997; Meece et al., 1988; 
Middleton & Midgley, 1997; Seifert, 1995; Urdan et al., 1997).  
 4.   Results of the affects of performance goals are mixed (e. g. Archer, 1994;        
Middleton & Midgley, 1997; Seifert, 1995).  Some researchers argued that these mixed 
results occur because there are two different types of performance goals, performance-
approach and performance-avoidance, that should be analyzed independently (e. g. Elliott 
& Harackiewicz, 1996; Urdan et al., 1997).   
 5.  Several researchers maintained that students pursue multiple goals and that 
future      research should examine the patterns of goals rather than the adoption of one 
type of goal over the other (e. g. Barron & Harackiewicz, 2001; Harackiewicz et al., 
2000). 
 In the section that follows, I will shift the focus of this literature review to studies 
concerning student and teacher attitudes toward mathematics. 
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Attitude 
 Attitudes are described as being learned tendencies to respond in a generally 
favorable or unfavorable manner toward some object. Research on attitude may focus on 
one or more of four conceptual distinctions of attitude:  (a) affect, (b) cognition, (c) 
conation, and (d) behavior (Fishbein & Ajzen, 1975).  Affect refers to feelings toward 
some object, while cognition indicates beliefs about the object.  Conation refers to a 
person’s intentions to perform certain behaviors, and the behavior category represents the 
actual observed overt acts.  This research focuses on the concept of cognition or beliefs.  
Fishbein and Ajzen contended that a person’s attitude is a function of their beliefs.  Their 
conceptual framework employed beliefs as the fundamental building blocks. 
 Beliefs represent the information one has accumulated through past experience 
with the object (Fishbein & Ajzen, 1975).  For education, this means that attitude toward 
school is a result of the evaluation of past experiences with schooling.  Similarly, for 
mathematics or any particular subject, attitude toward the subject is the result of 
evaluation of past experiences with the subject. 
Student Attitudes 
 McMillan (1976) reviewed 124 dissertations completed between 1969 and 1975 
concerned with factors that affected students’ attitudes toward various school subjects.  
His analysis of these studies revealed that noncurricular variables have at least as much 
impact on attitude as curriculum-related variables.  A large percentage of significant 
findings came from studies relating attitude to teacher behavior, student self-concept, 
background, parents, and previous attitudes.  McMillan pointed out that numerous 
research reports from journals support his findings (Phillips, 1973; Walberg, 1969).  
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These studies indicated that teacher attitudes and classroom climate are among the most 
significant factors related to attitude formation.   
 McMillan’s (1976) results support the theory that attitudes are based on an 
evaluation of past experiences with the object.  In education, these experiences would 
include the classroom climate established by teachers for a particular subject.  Numerous 
studies have since indicated that a decline in positive attitudes toward mathematics is at 
least partially due to the classroom climate and lack of teacher support (Ames, 1992; 
Ames & Archer, 1988; Gottfried, 1985; Lepper, 1988; Meece et al., 1990; Middleton, 
1992; Midgley et al., 1989). 
 Why are attitudes important?  The desired outcome is student achievement, and a 
strong relationship between attitude and achievement has long been assumed (Ma & 
Kishor, 1997).  However, a review of the research in this area uncovers results that are 
not conclusive. Aiken (1972b) and Boswell and Katz (1980) concluded that attitude was 
positively related to achievement, but other researchers determined that attitude was not a 
strong correlate of achievement (Robinson, 1975; Vachon, 1984).  However, one 
pertinent result of this line of research is the finding that the attitude-achievement 
relationship is stronger for females than for males (Aiken, 1976; Fennema & Sherman, 
1976a). 
 Ma and Kishor (1997) conducted a meta analysis of the research on attitude and 
achievement in mathematics in an attempt to make sense of the inconsistent findings.  
They wanted to establish the existence of the relationship, explore factors that affect the 
relationship, and determine the magnitude of the causal relationship.  Ma and Kishor 
searched leading journals in education, especially mathematics education, to find a 
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sample of studies meeting a list of pre-established criteria.  This search resulted in a 
sample of 113 studies that dealt primarily with the relationship between attitude and 
achievement in mathematics.  The results of their meta-analysis established that a 
relationship exists, but it is not strong.  They also concluded that gender had no affect on 
the relationship.  The causal relationship, achievement causes attitude, was not 
significant, but the causal relationship, attitude causes achievement, was significant.  
However, since the magnitude was small, they claimed the relationship was not useful for 
practical application.  Then again, the researchers pointed out that this relationship got 
stronger as students got older, so that by the time students reach the high school level the 
relationship might be practically meaningful.  If this is the case, then attitude toward 
mathematics might play a significant role in the mathematics achievement of preservice 
elementary teachers. 
 A belief about self-confidence in learning mathematics is an attitude variable that 
has received considerable attention in past research on student attitudes toward 
mathematics (Kloosterman, 1988).  Students who lack confidence in their skills are not as 
likely to pursue activities that require those skills, and they are less likely to persist when 
faced with difficulties (Pajares & Miller, 1994).  Aiken (1972b) determined that 
mathematics attitude was positively related to self-confidence in eighth grade students. 
Several studies found that females exude less confidence than males in the mathematics 
classroom (Fennema & Sherman, 1976a; 1978; Iben, 1991) and more negative attitudes 
toward mathematics (Boswell & Katz, 1980).  A recent study by McGraw, Lubienski, 
and Strutchens (2006) determined that female attitudes continue to be more negative than 
males, although both genders now report similar levels of understanding.  Additionally, 
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McGraw and others found that attitude and self-confidence correlated positively with 
achievement in both males and females.  These findings indicate that lower self-
confidence and attitudes that are more negative may result in lower levels of achievement 
for females than for males.   
 In a three-year longitudinal study, several researchers analyzed the beliefs and 
attitudes of students in grades one through six in an attempt to determine which beliefs 
change with age (Kloosterman & Cougan, 1994; Kloosterman et al., 1996).   They found 
no relationship between confidence and achievement in mathematics among first grade 
students.  In second grade, however, high-achieving students had more confidence.  The 
researchers concluded that by the end of the second grade students had an accurate 
perception of their ability in mathematics.   
 This finding highlights the importance of helping intermediate elementary 
students to focus on effort and believe that effort is worth their while.  If they attribute 
success to ability and have a low perception of their own ability, then their motivation 
will suffer.  Teachers in these grades need to establish a mastery-oriented classroom 
climate to encourage a mastery orientation in these students.  Archer (1994) reported that 
while perception of one’s ability does affect attitude, a mastery goal orientation provides 
an even greater role in attitude development. Additionally, Ames and Archer (1988) 
concluded that attitudes were a function of students’ perception of a mastery classroom 
goal orientation.   
 Kloosterman (1988) attempted to explain self-confidence through motivational 
variables.  One of the motivational variables he considered was attributional style.  He 
suggested that a positive attributional style score was indicative of a mastery goal 
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orientation.  The subjects in this study were 489 seventh grade students from three small 
cities in Indiana.  Kloosterman found that attributional style was the strongest predictor of 
confidence.  In addition, all of the motivational variables had a significant correlation 
with self-confidence and with each other.  In a later study, Stipek and others (1998) had 
similar results with research on self-confidence.  Their findings indicated that students 
who self-reported high perceptions of confidence in their mathematics abilities were also 
more focused on learning and mastery. 
 A belief about the usefulness of mathematics is another important attitudinal 
variable to consider.  Since mathematics is not easy for most people to learn, it is 
reasonable to question making the effort if one does not believe in its utility (Fennema & 
Sherman, 1976a).  Fennema and Sherman (1978) reported that across grades six through 
eleven, males perceived mathematics as being more useful than females.  A later study 
separated the mathematics usefulness scale into “usefulness for males” and “usefulness 
for females” (Boswell & Katz, 1980).  Results from this study revealed that even males 
perceived mathematics to be less useful for females than for themselves.  Additionally, as 
females matured, they saw less usefulness of mathematics for themselves while 
maintaining the same perception of usefulness for males. 
 Kloosterman and Cougan (1994) and Kloosterman and others (1996) explored 
elementary students’ beliefs about the usefulness of mathematics.  They concluded that 
primary students did not have a sincere belief that mathematics was useful.  When 
questioned about why mathematics was important, most of these students responded with 
comments about needing it to pass to the next grade.  Responses from upper elementary 
students were not much better.  While some older students claimed to believe 
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mathematics was a useful subject, very few could provide any substantial examples of 
real world applications.   
 Other researchers have investigated the correlation between beliefs about 
usefulness and achievement in mathematics.  Iben (1991) and Midgley and others (1989) 
found a positive relationship between these variables.  Midgley and her colleagues 
studied the relationship between usefulness, achievement and teacher support as students 
transitioned from elementary to middle school.  They defined teacher support as students’ 
perceptions of the teacher as being caring, friendly, and fair. The findings of this study 
strongly supported a positive relationship between the perceived level of teacher support 
and student’s beliefs about the usefulness of mathematics.  When students transitioned 
from an elementary school, where they perceived a high level of teacher support, to a 
middle school, where they perceived a lower level of teacher support, their beliefs about 
the usefulness of mathematics dropped sharply.  Furthermore, for low achieving students, 
this type of transition resulted in a steeper decline in beliefs about usefulness than for 
high achieving students.  It is interesting to note that the transition from elementary to 
middle school is also often a move from a mastery-oriented classroom climate to a 
performance-oriented classroom climate (Anderman, 1999; DiCintio, 1996). 
 Beliefs are often culturally-based and passed down from generation to generation. 
This study will be conducted in a rural region of Appalachia with a culture that is unique 
to other parts of the county and other rural areas (Bush, 2003).  The usefulness attitude 
variable for mathematics may be particularly salient for students in this region.  
According to many researchers, rural Appalachia struggles with believing in the value of 
a mathematics education (Bush, 2003; DeYoung, 2003; Howley, 2003).  According to 
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DeYoung, students in some rural Appalachian schools “…attributed lack of math 
achievement (if any) to their own lack of interest…” (p. 68).  Bush (2003) notes that 
while community members in this region may value literacy, they may view the 
mathematics curricula taught in schools as disconnected from the community. 
 Another attitude construct relevant to the present research is the notion that 
mathematics is a subject best pursued by males.  Fenema and Sherman (1976b) described 
this attitude variable as the belief that mathematics is a male domain.  Several studies 
found that lower-achieving females are more likely to consider mathematics to be a 
subject for males (Boswell & Katz, 1980; Iben, 1991; Fennema & Sherman, 1976a, 
1978). Fennema and Sherman argued that females are not as likely to excel in an area 
they perceive to be masculine.  Since most elementary teachers are female, this belief 
would present a barrier to learning mathematics content themselves and in encouraging 
their future female students to excel in this subject as well.  Furthermore, teachers who 
hold this belief may be predisposed to use teaching strategies in the mathematics 
classroom that favor boys.  This teaching tends to be traditional performance-oriented 
instruction that encourages the adoption of performance goals (Anderman et al., 1999; 
Nicholls et al., 1990).   
 There have been some mixed results in the research on the mathematics as a male 
domain variable.  Fennema and Sherman (1976a, 1978) reported that as females moved 
into high school they were less likely to consider mathematics to be a male domain.  On 
the other hand, Boswell and Katz (1980) ascertained that older females perceive 
themselves as less capable than males.  However, all of these researchers agreed that 
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males considered mathematics to be a male domain even more so than females (Boswell 
& Katz, 1980; Fennema & Sherman, 1976a, 1978).  
 In summary, this review revealed that attitudes are based on beliefs that develop 
from prior experiences (Fishbein & Ajzen, 1975).  It is logical to conclude that past 
encounters with mathematics will include experiences in mathematics classrooms.  
Several researchers have noted that a decline in positive attitudes toward mathematics is 
due in part to the classroom climate (Ames, 1992; Ames & Archer, 1988; Gottfried, 
1985; Lepper, 1988; Meece et al., 1990; Middleton, 1992; Midgley et al., 1989).  
Confidence in learning mathematics, the perception that mathematics is useful, and the 
notion that mathematics is a male domain are some of the more salient beliefs underlying 
attitude toward mathematics that have been scrutinized by other researchers (e.g. Boswell 
& Katz, 1980; Fennema & Sherman, 1976a, 1978; Kloosterman, 1988;  Kloosterman et 
al., 1996).  These beliefs are formed in part by the mathematics classroom environment 
that students experience.  Classroom climate is a condition that is to a great extent under 
the teacher’s control.  The following section reviews literature concerning teacher and 
preservice teacher attitudes toward mathematics and the effect of those attitudes on the 
classroom environment they provide their own students. 
Elementary Teacher and Preservice Teacher Attitudes 
 Since the overwhelming majority of elementary teachers and preservice teachers 
are female, it is no surprise to find a high level of negativism toward mathematics among 
this group.  Bulmahn and Young (1982) hypothesized that the kind of person who is 
attracted to elementary school teaching is “not necessarily the kind who enjoys 
mathematics” (p. 55).  Many elementary teachers have poor backgrounds in mathematics 
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as well as negative attitudes (Meyer, 1980).  Compounding the problem is their refusal to 
work toward improvement in this subject area (Meyer, 1980).  Bulmahn and Young 
found that many preservice teachers felt that being proficient in computation was all they 
needed, and as long as they had a teacher’s manual they could adequately teach the 
subject.   
 Meyer (1980) argued that the first step in rectifying this problem was to identify 
the source of these negative attitudes.  According to Banks (1964), the attitudes of 
prospective elementary teachers’ own previous teachers are the most significant 
contributing factors in formulating their own attitudes.  Other research has supported this 
finding (Aiken, 1972a; Ernest, 1976; Karp, 1988, 1991; Meyer, 1980; Nicholls et al., 
1990).  Teachers impose their own attitudes and beliefs toward mathematics on their own 
students (Meece et al., 1990; Midgley et al., 1989), and many of these students eventually 
become teachers themselves.  Thus, a detrimental cycle of negative attitudes toward 
mathematics continues. 
 Many studies have investigated various intervention strategies targeting 
preservice teachers in order to break this cycle.  In 1980, Tishlor studied 26 junior and 
senior elementary education majors to see if attitudes toward mathematics could be 
improved with remedial instruction.  Although achievement improved, there was no 
significant change in attitude.   
 Gibson, Brewer, Magnier, McDonald and Van Strat (1999) found that 
mathematics courses for preservice teachers that used more constructivist strategies did 
improve attitudes.  However, their study revealed that attitudes did not change because of 
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one course, but the positive change was a trend that became significant by the end of the 
third course.   
 Quinn (2001) investigated the effect that a mathematics methods course based on 
NCTM standards had on the attitude of preservice teachers.  They found that although 
attitudes improved, the mean attitude was still not positive.  The improvement was from a 
negative attitude to one that was more neutral.  Quinn concluded that a NCTM Standards-
focused elementary mathematics methods course could get attitudes turned in the right 
direction, but preservice teachers needed additional intervention.  This result is consistent 
with the findings of Gibson et al.(1999) that a single course was not sufficient to make 
significant changes in attitude. 
 Other researchers have lamented the fact that university coursework seems to 
have little affect on beliefs about mathematics that have been shaped by years of first 
hand experience as students (Ball et al., 2001; Foss & Kleinsasser, 1996).  As a result 
teachers continue to enter the field with poor attitudes toward mathematics and these 
attitudes impact their teaching strategies.   
 Karp (1988, 1991) investigated how teachers’ attitudes toward mathematics 
affected their teaching behaviors and strategies.  She discovered salient differences in the 
methods employed by teachers with positive attitudes and those with negative attitudes.  
Teachers with negative attitudes used methods that fostered dependency.  They centered 
instruction on memorizing rules, learning algorithms, and finding one right answer.  
These teachers saw their role as being the center of knowledge, and behaved in a manner 
that cultivated learned helplessness in their students.  These behaviors included asking 
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and answering their own questions, limiting student involvement, and completing tasks 
for some students while expecting others to complete them independently.   
 Teacher actions such as these lead some students to believe that the teacher has 
low expectations for them.  They begin to think that nothing they do will change the 
outcome of their performance on a task, and that effort is of no use.  They perceive a 
focus on performance and develop low confidence in their ability.  This is characteristic 
of a classroom that is performance-oriented and fosters a performance goal orientation in 
students.   
 On the other hand, Karp (1988, 1991) found that teachers with positive attitudes 
toward mathematics encouraged student initiative and independence.  Their instruction 
attended to why an algorithm worked and developed connections between skills.  They 
encouraged exploration and provided resources for self-instruction rather than taking the 
role of sole provider of knowledge.  These behaviors develop the belief in students that 
their efforts will have a positive impact on their learning, and fosters a mastery 
orientation. 
 Wilkins (2002) also studied attitudes of practicing elementary teachers.  He 
argued that teachers with more positive attitudes might be more able to transfer positive 
beliefs about mathematics to their students. The subjects for this research were teachers 
participating in a professional development program focused on implementing reform 
curricula.  One important finding was that teachers with more positive attitudes were 
more likely to believe in the effectiveness of reform-oriented instruction.  However, 
many who claimed to favor this type of instruction did not report frequent use of these 
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strategies in their classrooms.  This is consistent with the theory that attitudes lead to 
intentions, but do not always result in the expected behaviors (Fishbein & Ajzen, 1975).   
 This section of this literature review has established that many elementary and 
preservice elementary teachers have poor attitudes toward mathematics, and these 
attitudes are difficult to change (Bulmahn & Young, 1982; Meyer, 1980).  However, 
change is possible using constructivist strategies to teach mathematics over a long period 
of time (Gibson et al., 1999; Quinn, 2001).  Attitudes are important because they affect 
teaching behaviors and strategies (Karp 1988, 1991; Wilkins, 2002).  Teachers with 
negative attitudes exhibit behaviors and utilize strategies that encourage performance 
goals in students, while those with positive attitudes are more likely to use a mastery 
approach to instruction that is in agreement with reform-oriented strategies advocated by 
NCTM.   
Cultural Issues 
 Evidence is mounting that sociocultural circumstances have a major impact on 
student motivation in mathematics (Carr, 1996; Hart & Allexsaht-Snider, 1996).    
Families convey societal attitudes about the importance of mathematics and establish 
standards of performance for students.  Hart and Allexsaht-Snider suggested that 
discontinuities between home and school culture result in student resistance to learning.  
Maehr and Nicholls (1980) argued that concepts of success and failure are culturally 
dependent, and results of studies may not be transferable across cultural groups.  
Therefore, culture is an important consideration in motivation research. 
 The values embedded in a culture can affect teaching, learning, and curriculum 
(Bush, 2002; Reyes & Stanic, 1988).  Bush identified four cultural factors that have 
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emerged over the past twenty years of research on how cultural differences affect 
students’ achievement in and attitudes toward mathematics.  These factors are 1) parent 
attitudes, 2) teacher attitudes, values, and beliefs, 3) student perceptions and beliefs, and 
4) language.  These culturally-embedded beliefs and resultant attitudes may significantly 
influence students’ motivation to learn. 
 Parents of different cultural backgrounds convey their beliefs about achievement 
to their children (Stevenson et al., 1990).  Mothers in China and Japan for example, 
strongly believe in the value of hard work and effort to achieve success in school, which 
in turn might contribute to the academic success of Chinese and Japanese children.  
American mothers, however, tend to believe that ability is the more overriding factor 
(Stevenson, Lee, & Stigler, 1986).  If parents believe ability is the most important factor 
for success then children may not be encouraged to work as hard.  A focus on ability 
encourages performance goals. 
 Watkins, McInerney, Lee, Akande, and Regmi (2002)  hypothesized that in Asia, 
since significant others such as parents and peers greatly influenced a student’s definition 
of success, group and affiliation goals would be more salient than individual goals such 
as mastery or performance.  They looked at the effect of socially-oriented motivational 
goals on learning strategies across six different cultures.  They found that superficial 
learning strategies were associated with performance goals, while deep learning strategies 
were associated with mastery goals.  However, results did not support their hypothesis.  
Socially-oriented goals did not appear to affect the learning strategies adopted by students 
from the different cultures.  Watkins and others argued that the concept of social goals 
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might need to be defined separately for each society, and that scales used to measure 
learning strategies should be reexamined. 
 Another cross-cultural study of motivation looked at the impact of students’ self-
schema on their mastery versus performance goal orientation and learning strategies in 
mathematics (Ng & Renshaw, 2002).  An academic self-schema for a specific subject 
develops as a student generalizes past experiences in learning that subject.  When a 
student develops a positive self-schema towards a subject it becomes part of their self-
conception - who they are (e.g. I am someone who is good at math).   Ng and Renshaw 
maintained that cultural values surrounding academic success affected the development 
of self-schemas.  Their findings revealed a significant influence of self-schema on both 
motivation and learning engagement among Chinese and Australian students.  In both 
cultures, positive self-schemas had stronger effects on the adoption of mastery goals over 
performance goals, but the relationship between self-schema and performance goals was 
much stronger in the Chinese students than in the Australians.  Ng and Renshaw attribute 
this to the competitive nature of the educational system in Hong Kong, claiming these 
results suggest a significant sociocultural influence. 
 Midgley et al., (1996) studied and compared the achievement goal orientations 
and self-handicapping strategies of European American and African American eighth-
grade students.  They hypothesized that performance-oriented students would be more 
likely to use self-handicapping strategies such as withdrawing effort in an attempt to 
protect their image as being able.  They also theorized that there would be no relationship 
between mastery goals and self-handicapping. Self-report instruments were used to 
collect data for this study.  The results showed that self-handicapping was positively 
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related to performance goals and that this relationship was significantly stronger in 
African American students than in European American students.  As predicted, there was 
no relationship between self-handicapping and a mastery orientation. The researchers 
suggested the possibility that African American students are more adversely affected by a 
performance-orientation to learning than are European Americans.   
 Because most motivational studies focus on cognition with no attention to 
context, Hufton, Elliott and Illushin (2003) chose to concentrate on precisely those social 
elements that might influence student achievement motivation.  These included the 
impact of significant others, classroom and schooling contexts, and historical, socio-
economic and socio-cultural traditions and changes.  They chose three cultures to 
investigate, not because they were representative of a particular country, but because they 
demonstrated marked differences in student motivation.  The three cultures in this study 
were Sunderland, in northeast England, St. Petersburg, in Russia, and eastern Kentucky 
in the United States.  Hufton and his colleagues used a qualitative approach involving 
extensive and numerous interviews with students, teachers, parents, administrators, 
teacher educators, and student teachers in each of the three cultures.   
 The findings reported by Hufton and others (2003) were stated as similarities and 
differences in teachers’ opinions across the three cultures.  One interesting finding was 
that teachers in Sunderland and eastern Kentucky perceived community influences as a 
cause of student lack of motivation; whereas in St. Petersburg this was not a concern.  
Among the most salient findings was that teachers perceived rewards to be motivating for 
students.  They also believed that grades were effective for motivating younger students 
but became less effective as students got older.  Future employment possibilities and 
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personal interest in the content were also among the important motivating factors cited by 
the teachers in this study.  For high achieving students, English and Kentucky teachers 
thought that rivalry and competition tended to add to motivation.   These teacher beliefs 
suggest an approach to instruction that is performance-oriented. 
 Hufton and others (2003) also learned that teachers believed subcultural groups 
affect student motivation. According to teachers, some community influences actually 
decrease students’ motivation to succeed in school.  These communities developed ways 
of life that rely on state welfare, are characterized by unemployment, and do not value 
education.  The teachers believed that schooling may have been an unpleasant experience 
for the parents, and for these students conflicts arose between loyalty to their family’s 
way of life and their pursuit of education. 
  Kannapel and DeYoung (1999) pointed out that educators often have goals that 
contradict the intent of some parents in rural cultures. For example, the goal of a college 
education often gives rural students no choice but to leave home for extended periods.  
Furthermore, prescribed curricula designed to serve national goals can separate rural 
people from the education of their children. Hufton et al. (2003) noted that teachers in 
eastern Kentucky struggled to motivate many of their students to achieve when 
instruction focused on a prescribed curriculum such as the state-mandated core content. 
Kannapel and DeYoung argued that schools should deliver a curriculum that prepares 
students to live in whatever locale they choose.  National reformers and rural educators 
should collaborate to develop connections between reform curricula and local community 
goals.  
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 The literature reviewed in this section reveals that cultural issues are relevant to 
student motivation and attitudes toward education and mathematics education.  The 
following section focuses on the rural culture. 
The Rural Culture and Motivation 
 This proposed dissertation is also a rural study.  A rural study is more than simply 
a study carried out in a rural location (Coladarci, 2003).  While the rural context is 
imperative, the study must also connect with rural issues and seek to explain or 
investigate a phenomenon that manifests itself in the rural lifeworld.  In particular, this 
study will address the issue of mathematics achievement motivation and attitude toward 
mathematics in the rural culture.   
 How might the rural lifeworld affect achievement motivation?  According to 
Theobald (1997) one way a rural culture differs from a nonrural culture is in their 
attachment to place.  Attachment to place is a statement about values.  Rural people value 
their land and their community over economic pursuits, often limiting occupational 
opportunities (DeYoung, 1995a).  Performance-oriented efforts to motivate rural students 
with these values by using statements such as “You need to learn math to get a good job,” 
will not be effective (Nicholls, 1983), especially when these opportunities necessitate 
leaving home and community.   In nonrural areas, where such opportunity is nearby, 
performance-oriented strategies may be more effective. 
 Hyde and Kling (2001) described cultures that are individualistic or collectivistic.  
An individualistic culture holds the rights of the individual to be paramount, while in a 
collectivistic culture the individual may be expected to place the goals of some group 
(e.g. family) ahead of individual goals.  They claimed that Asian cultures are 
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collectivistic and the dominant culture in the United States is individualistic. However, 
the rural subculture may be collectivistic.  Rural researchers claim that rural people 
possess a communal, rather than individualistic, orientation (Howley, 2003; Theobald, 
1997). Reluctance to leave home for college and taking on part time work to help with 
family expenses are examples of a communal/collectivistic orientation in rural areas.  
According to Theobald, the emergence of an individualistic culture was the result of a 
series of historical events that began with St. Augustine’s desire that people should turn 
inward to analyze whether or not their actions are pleasing to God.  In today’s world, this 
righteous aim has metamorphosed into an individual’s right to pursue the accumulation of 
material wealth.  This individualistic direction is more in line with an urban lifeworld 
where business and industry are prominent.    
 This individualistic vs. communal orientation may affect the type of achievement 
goals that are dominant in a culture.  Hyde and Kling (2001) point out that an 
individualistic society emphasizes performance goals.  In collectivistic Asian cultures, 
such as China and Japan, mothers attribute success to effort (Stevenson et al., 1990), 
which is indicative of a mastery goal orientation. Other studies have suggested that 
people in rural cultures are mastery-oriented.  For example, Elliott, Hufton, Illushin, and 
Willis (2001) found that people in the Appalachian region of Eastern Kentucky, a 
predominantly rural area, largely attributed success in academic endeavors to effort.  In a 
comparative study, Freeman and Anderman (2005) found that rural students indicated a 
higher level of mastery goals than did urban students.  However, neither of these studies 
used college students as subjects, and the motivational goals were not specific to the 
mathematics classroom.    
 72
 
 Researchers have documented differing patterns of behavior in rural and nonrural 
regions regarding motivation to learn (Elliott et al., 1999; Elliott, Hufton, Illushin, & 
Lauchlan, 2001; Elliott, Hufton, Illushin, & Willis, 2001; Freeman & Anderman, 2005; 
Hufton et al., 2003).  This study seeks to build on that knowledge and expand it to the 
content specific area of learning mathematics. 
The Appalachian Rural Culture 
 
 The rural interest of this researcher lies primarily with rural Appalachia.   
Therefore, this study will specifically investigate the achievement motivation and 
attitudes toward mathematics of preservice teachers from rural Appalachia. 
 The Appalachian region consists of 410 counties in 13 states.  Forty-two percent 
of the 23 million people living in this region reside in a rural area compared to 20% 
living in rural areas in the national population.  Although education in the region has 
improved in recent years, the area still lags behind the nation on traditional measures of 
educational attainment.  For example, only 68.4% of the adults age 25 and over in the 
Appalachian region are high school graduates, compared to 75.2% nationally 
(http://www.arc.gov). 
 According to Ergood and Kuhre (1983) most characterizations of the culture of 
Appalachia are restricted to that part of the region referred to as Central Appalachia.  
Central Appalachia includes eastern Kentucky, east Tennessee, southeastern Ohio and all 
of West Virginia (Bush, 2003).  Reck (1985) points out that the question of whether 
Appalachia is a distinct ethnic group or subculture has been debated, and Batteau (1983) 
discusses a variety of attempts that scholars have made to describe the distinctiveness of 
the Appalachian subculture from the general rural culture.  However, while Appalachian 
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scholars may not agree on how to define or describe it with regards to similarities and 
differences to other rural groups, the existence of this subculture is accepted (Ergood & 
Kuhre, 1983).   
 The Appalachian subculture is, naturally, different from the culture in urban areas 
and other regions of the country, and it is different from the culture of other rural areas as 
well (Bush, 2003).  According to Jones (1983) “…the Appalachian value system that 
influences attitudes and behavior is different from that which is held by our fellow 
countrymen…”(p. 125).  Therefore, the beliefs and values of this culture could produce 
motivations and attitudes toward mathematics in preservice teachers from rural 
Appalachia that are different compared to those from other rural or nonrural areas. 
 General values and attitudes. 
 The literature on Appalachian culture documents some unique values and 
attitudes among the people in this region.   Some use a subculture of poverty explanation 
to describe rural Appalachia.  For example, in their religious beliefs many are often 
described as being fatalistic (Ford, 1983; Jones, 1983).  This attitude has been argued to 
create a passive acceptance of whatever happens; therefore, some claim that many 
Appalachians often do not seek change to correct the social problems that exist such as 
poverty and unemployment. They are described by Weller as holding the belief that 
everything is fine as it is and that change would just make things worse (Weller, 1965).  
To compensate for their plight their religion emphasizes that rewards will come in the 
next world.  The people of Appalachia also tend to traditionalism, meaning that they are 
more likely to look to the past rather than the future (Ford, 1983).  This combination of 
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fatalism and traditionalism creates a climate that is not conducive to change.  As Jones 
(1969) points out, a change in attitudes and values comes more slowly in Appalachia. 
 Some Appalachian people have also often been characterized as individualistic 
and self-reliant (Ford, 1983; Jones, 1983).  Individualism in this context means a desire 
for freedom and independence.  Mountain people (Appalachians) take pride in doing 
things for themselves and avoid asking others for help.  According to Jones, a desire to be 
self-reliant is stronger than a desire to get help. 
 Jones (1983) discussed the deep feelings of loyalty that many Appalachians have 
toward their kinfolk.  They possess a sense of responsibility that extends even to relatives 
who are more distant such as second and third cousins, nieces, and nephews.  They often 
demonstrate familism, which is a reluctance to live away from kinfolk (Nafziger, 1971), 
and are therefore very attached to the region where they were raised.  DeYoung (1995a, 
1995b) found evidence of this attachment to place in his study of an Appalachian rural 
high school in Braxton County West Virginia.  The young people he interviewed 
expressed their desire to stay close to their families – to the extent that they would rather 
live on government assistance than look for work elsewhere.  The vocational director of 
the high school in this study explained the reason for this phenomena by expressing that 
“There is a sort of security in the mountains” (DeYoung, 1995b, p. 182).  Appalachians 
never forget their native place (Jones, 1983).   
 Other values and attributes suggest that the people of this region may tend to 
adopt mastery goals.  Ford (1983) conducted a survey to investigate the beliefs, values 
and attitudes of people in the Appalachian region.  His survey included households from 
both rural (49.4%) and nonrural (50.6%) areas of Appalachia.  Ford found that very few 
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Appalachians (7%) believed that the most important factor for a person to be successful 
in work was natural ability.  The fact that a person likes his or her work, has a good 
education and training, or demonstrated hard work all ranked above natural ability.  
Elliott et al. (2001) confirmed this emphasis when they found that many people in the 
Appalachian region of eastern Kentucky attributed success to effort rather than ability.  In 
addition, Jones (1983) argued that Appalachians are not disheartened by failure, but 
expect that failures will occur.  These attitudes toward success and failure suggest an 
orientation toward the adoption of mastery goals  
 However, the Ford (1983) study also revealed that the rural Appalachians were 
somewhat more likely to attribute success to natural ability than the nonrural 
Appalachians.  This suggests that perhaps the rural Appalachians are less likely to adopt 
mastery goals than nonrural Appalachians.  However, when comparing characteristics of 
rural and nonrural societies one must pay close attention to how the researcher defines 
these locales.  In the Ford study, the nonrural participants came from metropolitan areas, 
defined as counties with cities that have a population of 50,000 or more and the 
surrounding counties, and from other towns and cities with populations of 2500 or 
greater.  The rural participants lived in smaller villages and open country.  Different 
definitions of rural and nonrural could result in a different outcome. 
 According to Jones (1983) many Appalachians tend to avoid confrontation 
because they do not want to offend others.  They do not brag about themselves and 
engage in very little competition among one another.  These characteristics may be 
antithetical to the adoption of performance goals.  
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 Many communities in rural Appalachia are described by Gjelton (1982) as 
depressed rural or isolated rural. Gjelten classified rural communities into five different 
types:  high growth, reborn, stable rural, depressed rural, and isolated rural.  High growth 
communities are those located adjacent to growing metropolitan areas, and reborn areas 
are populated with people who are trying to escape the city.  Communities with a strong 
agricultural base and a stable tax base provided by citizens who participate in the national 
economy are considered stable rural.  Areas with an underdeveloped local economy and 
characterized by a large migration of its people out of the area are depressed rural, and 
isolated rural communities are miles from transportation centers and commercial areas.  
  Because so many communities in rural Appalachia are depressed or isolated rural, 
it is often difficult to separate the beliefs and values that represent the culture of rural 
Appalachia from those that represent the culture of poverty.  For example, Ford (1983) 
found that the number of people who wanted their children to stay at home rather than 
move elsewhere to find work declined as socioeconomic status rose.  He also concluded 
that the attitude of fatalism was related more to poverty than to rural life.   
 Social class within the Appalachian culture may therefore affect the beliefs and 
values one adopts.  Eller (1982) described how the middle class emerged in Appalachia 
during the post industrial era.  However, he maintained that old cultural patterns 
continued to exist because of the lack of urbanization during that period.  More recently, 
Plaut (1983) argued that there are two distinct sociocultural systems in Appalachia.  
There is the “traditional” system tied to kinship and geographic territory, and there is the 
“modern” system resulting from the increase in industrialization and urbanization of the 
region.  He argued that although the traditional system may not accurately depict the 
 77
 
social system in Appalachia today, the traditional cultural values often do still exist in 
preference to the cultural values of the modern system.   
 Reck (1985) determined that both low socioeconomic status and rurality 
contributed to the poor performance of many Appalachian schools as measured by norms 
such as standardized tests, dropout rates, and numbers of college-bound students.  After a 
review of the literature, Nafziger (1971) concluded that the attitudes of Appalachian 
people toward education are not only related to level of income, but also to family size, 
occupational aspiration, and family influence.  The section that follows will discuss in 
more detail the attitudes of the Appalachian community toward schools and education. 
 Attitudes toward schools and education. 
 The attitudes of some Appalachian people toward education and the institution of 
schools contribute to the difficulty of the mission of schools to meet or exceed the norms 
that are often established based on metropolitan needs.  For example, DeYoung (1995a, 
1995b) found that some West Virginia parents did not support school efforts to increase 
graduation rates and encourage college attendance as much as did officials and teachers 
of local schools.  Many parents valued physical work over intellectual pursuits and 
preferred vocational education that taught professional skills.  In addition, on August 27, 
2006, an article appeared in the Lexington Herald Leader that focused on the poor state 
test results for a middle school in rural Appalachian Kentucky (Ismail, 2006).  Despite 
the hard work of the teachers and staff at this school, they seemed to be making very little 
progress in reaching their targeted goals under the federal No Child Left Behind law 
(NCLB).  Ismail reported that other community members did not worry much about the 
student achievement problems at the school, and that many rural, low-income 
 78
 
communities were not concerned with sanctions issued by NCLB.  Searching for an 
answer, Jack Jennings, president of the Center on Education Policy remarked, 
“Unfortunately, in some poor areas in Kentucky there is a culture that doesn’t value 
education” (p. 10).   
 In contrast to the remark by Jennings (Ismail, 2006), Shaw, DeYoung, and 
Rademacher (2004) asserted “…education continues to be highly valued in Appalachia 
like the rest of the United States” (p. 307).  One might explain these rather opposite 
statements by examining social class.  Different beliefs and values may emerge from 
different social classes in the Appalachian region.  
   Some Appalachian people do not view schools as institutions in their control, but 
instead view them as outside intrusions that do not meet their particular needs 
(Branscome, 1972; Ernst & Drake, 1972; Schrag, 1972).  Schools are often seen as the 
foremost connection between a rural area and the outside world, with a mission to 
prepare young people for participation in the national culture rather than the local culture 
(DeYoung, 1995b).  DeYoung reported that the churches in this region are sometimes 
also critical of school teachings, which negatively influence attitudes toward schools and 
education.  Reck (1980) made the point that the schools in Appalachia are no longer the 
community run and community oriented schools so often portrayed in the research 
literature on rural life. 
 Several studies investigated Appalachian K-12 students’ attitudes toward 
education.  Reck (1983) studied the attitudes toward education, educational decisions, 
and educational self-concept of eighth-grade Appalachian females preparing to enter high 
school.  She concluded that these females did have achievement and educational 
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aspirations.  They believed that the purpose of schooling was to improve their learning 
abilities, their employment possibilities and themselves in general. These females 
reported that their mothers encouraged them to succeed at school, and the rewards given 
for success were mainly verbal, not monetary.  Despite their positive attitudes toward 
high school, by the middle of their freshman year 35% of the study participants were 
struggling.  Their problems were attributed to loneliness, feelings of isolation, and lack of 
personal contact with the high school faculty.  In general, it appears that they perceived 
the high school to be a nonsupportive environment characteristic of a performance-
oriented climate. 
 Social class must be considered as a possible explanation for the results of the 
Reck (1983) study.  According to Payne (1996), school is a middle class institution not 
well understood by those from the lower class or culture of poverty.  The negative 
attitudes developed by many of the Appalachian students in the Reck study might be the  
result of class differences rather than cultural differences. 
    In 1980, Reck conducted a study to compare sixth-grade rural Appalachian 
students to sixth grade urban non-Appalachian students.  She compared them on their 
general self-concept, behavior, intellectual and school status, physical appearance and 
attributes, anxiety, popularity, and happiness and satisfaction.  The Appalachian sample 
scored significantly lower on general self-concept, behavior, intelligence and school 
status, physical appearance and attributes, and happiness and satisfaction.  Since no 
significant relationship was found between self-concept and achievement in either 
sample, Reck concluded that regardless of achievement, the Appalachian students had 
lower self-concepts.  Additionally, through statistical analysis the school-related items on 
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the survey instrument provided the largest contribution to the negative self-concept of the 
Appalachian children.  This suggests that the schools themselves were a large factor in 
creating the poor self-concepts of these students.  However, if schools are middle class 
institutions where students in poverty struggle with following the hidden rules of this 
social class (Payne, 1996) then the social class of the students must be considered as a 
possible factor in the results of this study. 
 Mathematics in Appalachia 
 In 2003 DeYoung embarked on an exploratory study that focused on the 
“…perceptions, understandings and interpretations of the meaning and use of 
mathematics among teachers, students and administrators…”(p.1) in rural Appalachian 
high schools. This researcher expects that many of the preservice elementary teachers 
who will participate in the present study will be graduates of high schools in the rural 
Appalachian region of eastern Kentucky, and may therefore hold beliefs and attitudes 
similar to the students in DeYoung’s study.  The purpose of his research was to attempt 
to understand how students and other school personnel in the rural Appalachian region of 
eastern Kentucky constructed meaning around the subject of mathematics.  DeYoung 
termed this the “social construction” (p. 20) of mathematics.  He collected data through 
ethnographic interviews and observations.  The data revealed that many students 
empathized with the task faced by their mathematics teachers to reach all students.  The 
students did not blame their teachers for any lack of mathematics achievement; instead, 
they blamed their own lack of interest.  It appears that students who did not achieve felt 
they were lacking in motivation.  DeYoung also reported that the mathematics teachers 
were working hard to improve their teaching skills and student learning, and that 
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administrators were appreciative of their efforts, particularly given the high stakes testing 
requirements that drove district schools.   
 Research that investigates the effect of various components of the Appalachian 
culture on teaching and learning mathematics is exceedingly slim despite the fact that 
mathematics achievement, or lack thereof, of students in Appalachia has been an ongoing 
problem for many decades.  In recent years, the federal government has funded several 
major initiatives in an attempt to remedy this problem.  In 1995, a $10 million dollar 
grant funded the Appalachian Rural Systemic Initiative (ARSI) with a mission to improve 
the mathematics and science education of K-12 students in Appalachia.  This initiative 
was later funded for an additional five years.  The Appalachian Collaborative Center for 
Learning, Assessment, and Instruction in Mathematics (ACCLAIM) was a $5 million 
initiative funded in 2001.  The two primary goals for this center were: 1) to build 
mathematics capacity in the region and 2) to improve mathematics teaching in K-12 
schools and improve teacher education program in the region.  A third program, the 
Appalachian Mathematics and Science Partnership (AMSP) was initiated in 2003 and 
funded with $22 million for five years.  The focus of this organization is to improve the 
performance of Appalachian students in mathematics and science at the preK-16 levels.  
Because of some of these programs, more research is underway to investigate aspects of 
teaching and learning mathematics in the culture of Appalachia.  By investigating the 
motivations and attitudes toward mathematics of Appalachian rural preservice elementary 
teachers, this study will contribute to that endeavor.  
Rural Elementary Teachers 
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 Many elementary teachers in rural areas are themselves products of the schools 
and communities they now serve.  They are natives of their community and hold rural 
values; therefore, they are likely to perpetuate culturally-embedded beliefs about 
mathematics teaching and learning.   “The way in which teaching is conducted within a 
culture is so widely shared that anyone who has grown up in the culture probably could 
enter a classroom tomorrow and act like a teacher” (Hiebert & Stigler, 2000, p. 8).  
Teachers themselves may not be aware of the cultural “script” they use in their teaching.  
Despite the tendency toward a personal mastery-orientation for females and rural 
populations, rural teachers are apt to create mathematics classroom environments that are 
performance-oriented because that was their experience.  This type of motivational 
climate may heighten and perpetuate poor attitudes toward mathematics in their own 
initially mastery-oriented students. 
 Where rural education once meant education for citizenship (Theobald, 1997), 
decades of reform based on urban industrial models such as that of Edward Thorndike 
(Tomlinson, 1997) have reduced the perception of the goal of mathematics education to 
that of getting a good job.  Thorndike’s popular arithmetic book (Thorndike, 1929) 
stressed rote drill and practice and reduced mathematics to sequences of steps requiring 
only memorization, and quashing any need for thought.  He tied the thousands of 
exercises in his books directly to vocational and life needs (Tomlinson, 1997).  It is 
probable that mathematics education, especially in rural areas, is still suffering the effects 
of his work to structure schooling around the methods of industrial management, as well 
as other education reforms based on metropolitan needs (DeYoung & Lawrence, 1995).  
Consequently, rural students may not value mathematics or find it useful in their 
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lifeworld and, as a result, develop negative attitudes toward mathematics.  Rural 
elementary mathematics teachers and their cultural script for teaching mathematics are a 
part of this legacy of reform.  
Summary 
 The overwhelming majority of elementary preservice teachers are female, and 
research indicates that females are inclined to adopt mastery goals (Barron & 
Harackiewicz, 2001; Fennema, 2000; Peterson & Fennema, 1985).  However, traditional 
mathematics classes are taught in a performance-oriented classroom climate (Anderman 
et al., 1999; Turner et al., 1998; Ryan & Patrick, 2001).  The learning environment 
affects the type of achievement goals that students adopt (Ames & Archer, 1988; 
Anderman et al., 1999; Cobb et al., 1991; Kumar, 2004; Nicholls et al., 1990; Patrick et 
al., 2001; Turner et al.; Urdan et al., 1998; Wood & Seller, 1997).  Anderman et al. 
reported that the culture of mathematics class enhances and encourages the adoption of 
performance goals.  This creates a mismatch between females’ inclination for mastery 
goals and the promotion of performance goals found in most mathematics classes.  
 Performance goals can be classified into performance-approach and performance-
avoid categories (Dweck & Elliott, 1983; Elliott & Harckiewicz, 1996; Urdan et al., 
1997).  Elliot and Harackiewicz (1996) found that both mastery and performance- 
approach goals were favorable to learning, but performance-avoid goals had a negative 
effect on learning. Research indicates that many preservice teachers are weak in 
mathematics (Meyer, 1980); as a result, they may develop more performance-avoid goals 
because of years of instruction in performance-oriented mathematics classrooms. 
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 Many researchers agree that students pursue multiple goals and that patterns of 
goals should be examined rather than the adoption of one type of goal over the other 
(Archer, 1994; Barron & Harackiewicz, 2001; Harackiewicz, 2000; Meece & Holt, 1993; 
Ng, 1999; Turner et al., 1998).  Therefore, I hypothesize that most preservice elementary 
teachers will report levels of achievement goals that are highest in performance-avoid 
goals, followed by mastery goals, and lowest in performance-approach goals. 
 The research indicates that many preservice elementary teachers have poor 
attitudes toward mathematics (e.g. Boswell & Katz, 1980; McGraw et al., 2006).  
Considerable research has also examined female attitudes.  Fennema and Sherman (1976, 
1978) and Iben (1991) reported that females have less confidence than males in the 
mathematics classroom.  Females also tend to see mathematics as less useful than males 
do, especially as they get older (Fennema & Sherman, 1976, 1978; Boswell & Katz, 
1980).  Iben (1991) and Midgley et al. (1989) found a positive relationship between 
usefulness and mathematics achievement.  Since many preservice teachers are low-
achievers in mathematics (Meyer, 1980), this also suggests they perceive mathematics as 
not useful.  Fennema and Sherman found that males believed math to be a male domain 
more so than females did, but they also reported that for low achieving females this belief 
was much stronger. 
 For these reasons I hypothesize that elementary preservice teachers will report 
poor attitudes toward mathematics.  I expect to find low levels of confidence in learning 
mathematics, a low perception of the usefulness of mathematics, and a high level of 
perception that mathematics is a subject better suited for males.  
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 Archer (1994) concluded that a mastery-goal orientation plays a large role in the 
development of positive attitudes, and research supports her position.  For example, 
students with high levels of mastery goals perceive themselves to be competent (Elliot & 
Church, 1997; Meece et al., 1988), report more confidence (Kloosterman, 1988; Seifert, 
1995), and demonstrate less anxiety (Urdan et al., 1997).   This research supports my 
hypothesis that there will be a positive relationship between the level of mastery goals 
and confidence in learning mathematics. 
 The literature relating mastery goals to the perception of mathematics as a male 
domain appears to be nonexistent.  However, it seems logical to argue that female 
students who view mathematics as a male domain would not desire to develop 
competence in that subject.  Therefore, I hypothesize that there will be a negative 
relationship between the level of mastery goals and the perception that mathematics is a 
male domain. 
 Ames and Archer (1988) concluded that attitudes were a function of students’ 
perception of a mastery-goal orientation in the classroom.  If this is the case, then the 
mismatch between females’ inclination for mastery goals and the promotion of 
performance goals found in most mathematics classes may promote the development of 
poor attitudes toward mathematics.  However, the type of performance goals adopted 
may play an important role in attitude development.  If performance-approach goals are 
adopted along with mastery goals, then attitudes may remain positive, but if performance-
avoid goals are adopted, then attitudes may become negative.  Researchers have found 
that performance-avoid goals have a negative impact on learning (Elliot & Church, 1997; 
Middleton & Midgley, 1997), and that performance-approach goals do not affect learning 
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strategies (Middleton & Midgley. 1997) especially when mastery goals are strong (Urdan 
et al., 1997).  Therefore, I hypothesize a negative relationship between performance-
avoid goals and confidence, but there will be no relationship between performance-
approach goals and any of the constructs of attitude. 
 While some literature exists regarding the motivation and attitudes of students 
from different cultures to learn mathematics (Elliott et al, 1999; Elliott, Hufton, Illushin, 
& Lauchlin, 2001; Elliott, Hufton, Illushin, & Willis, 2001; Hufton et al., 2003; Ng & 
Renshaw, 2002; Stevenson et al., 1990; Stevenson et al., 1986; Watkins et al., 2002),  
research that focuses on the rural culture is scant.  Howley (2003) and Theobald (1997) 
argue that rural people are communal rather than individualistic.  According to Hyde and 
Kling (2001) performance goals may be grounded in an individualistic society.  This 
suggests that rural cultures may be more mastery than performance oriented.  Other 
research has also suggested that rural people may be mastery-oriented (Elliott et al., 
2001; Freeman & Anderman, 2005).  For this reason I have hypothesized that rural 
preservice elementary teachers will report higher levels of mastery goals in mathematics 
than nonrural preservice teachers.   
 Howley (2002) reports that in Kentucky rural students achieve at a lower level 
than nonrural students in mathematics.  Other research has found a positive relationship 
between attitude toward mathematics and achievement (Ma & Kishor, 1997), and some 
results indicate that this relationship is stronger in females than in males (Aiken, 1976; 
Fennema & Sherman, 1976a).  This suggests that rural preservice elementary teachers 
may be lower achievers than nonrural elementary teachers are, and may therefore have 
poorer attitudes toward mathematics.  However, Howley does not disaggregate the data 
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according to gender.  We do not know whether rural female students achieve at lower 
levels than nonrural female students.  If it is the case that rural students are more mastery-
oriented that nonrural students and that a positive correlation between mastery goals and 
attitude exists, then rural preservice elementary teachers may possess more positive 
attitudes than nonrural elementary teachers.  Therefore, I hypothesize that rural 
preservice elementary teachers will report higher levels of confidence, and be less likely 
to perceive mathematics as a male domain, than nonrural preservice elementary teachers.  
 Teachers in rural areas of Kentucky maintain that many of their students and 
parents of their students do not value education (Hufton et al., 2003).  Howley (2003) 
reports that rural students disconnect the mathematics taught in schools with their rural 
lifeworld, and rightly so.   Motivation to learn school mathematics generally focuses on 
goals such as preparation for college or personal economic pursuits that often are not 
relevant to those longing to remain in rural areas.  Therefore,  I hypothesize that rural 
elementary preservice teachers will perceive mathematics to be less useful than nonrural 
elementary preservice teachers. 
 Research in rural mathematics education is extremely scarce because few 
mathematics education researchers have an interest in this area (Shultz, 2002).  Howley 
(2003) also maintains that researchers have given little attention to influences in the rural 
culture that support mathematical learning or create resistance to instruction in 
mathematics.  With this dissertation project I hope to bring some attention to differences 
that the Appalachian rural culture may make in the attitudes and motivational goals 
students adopt in learning mathematics. 
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CHAPTER III         
 
METHODOLOGY 
 
Design 
 
 To investigate differences in the types of motivational goals and attitudes between 
rural and nonrural preservice elementary teachers this study used a causal-comparative 
design.   The independent variable was locale of preservice elementary teachers’ K-12 
education. The levels of this variable consisted of four comparison groups:  Appalachian 
rural, other rural, urban, and other nonrural.  The groups were compared on six dependent 
variables.  Three variables measured the following achievement goals:  mastery, 
performance-approach, and performance-avoid; and three variables measured the 
following constructs of attitude toward mathematics:  confidence in learning 
mathematics, usefulness of mathematics, and mathematics as a male domain.  These 
variables are shown in Table 1. 
 The basic research design is shown below.  The letter N stands for non-random 
assignment of participants into a group. The letters X1 through X4 stand for the groups 
defined by the four levels of the independent variable (locale of preservice elementary 
teachers’ K-12 education). The letter O stands for observation (i.e., measurement) of the 
six dependent variables. 
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(N)  (X1)  O1,2,3,4,5,6
 
(N)  (X2)  O1,2,3,4,5,6
 
(N)  (X3)  O1,2,3,4,5,6
 
(N)  (X4) O1,2,3,4,5,6
 
 
 
 
Table 1 
Variables Used in the Research 
______________________________________________________________________ 
Independent variable and levels                         Dependent variables 
______________________________________________________________________ 
Locale of preservice                                           Mastery goal orientation 
elementary teachers’ K-12 education: 
                                                                            Performance-approach goal orientation 
1.  Appalachian rural                           
                                                                            Performance-avoid goal orientation 
2.  Other rural 
                                                                            Confidence in learning mathematics 
3.   Urban 
                                                                            Usefulness of mathematics 
4.   Other nonrural 
                                                                            Mathematics as a male domain 
______________________________________________________________________ 
 
  This chapter describes the quantitative methodology used in this dissertation 
study.  First, I describe the sample selection with particular emphasis on definitions of 
rural, Appalachian rural, urban, and nonrural.  Second, I identify and justify the 
instruments for data collection.  Third, I disclose the protocol used to carry out the 
research plan. Fourth, I explain the statistical analysis procedures. 
Sample 
 The subjects for this study are best described as a sample of convenience taken 
from the population of students enrolled in the first mathematics content course required 
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for a program leading to certification in elementary education at institutions of higher 
education in Kentucky.  Institutions were selected to insure a number of both rural and 
nonrural elementary preservice teachers.   
 A sample size of approximately 160 preservice teachers was necessary with 
approximately 40 in each of the comparison groups.  At a minimum, this sample size 
allows for detection of a medium effect size when using an alpha level of .05 and a power 
level of .82.   
 In this study, preservice teachers were students who were enrolled in the first 
mathematics content course required for a program leading to certification in elementary 
education and who indicated that they intended to pursue a program leading to 
certification.  This definition may differ from that in other literature because these 
students may not have been officially accepted into a teacher education program and 
were completing this course as a prerequisite prior to their application.   
 Defining the groups in a causal-comparative study is a vital part of the design and 
affects the generalizability of the results (Gay & Airasian, 2003).  This study compared 
the achievement goals and attitudes toward mathematics of rural preservice elementary 
teachers to the achievement goals and attitudes of nonrural preservice elementary 
teachers. However, defining what constitutes “rural” is a problem that continues to plague 
those interested in rural education and research (U.S. Department of Education, 1994).  
Since these goals and attitudes develop from past experiences in mathematics classes 
(Ames & Archer, 1988; Fishbein & Ajzen, 1975; Kumar, 2004; Nicholls et al., 1990; 
Patrick et al., 2001), this study categorized preservice teachers based on the locale of 
their K-12 schooling experience. Participants in the study reported the names of the 
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schools they attended, which allowed the researcher to classify the schools using the 
categories of the independent variable (e.g., urban, rural). 
 To determine the rural or nonrural locale of K-12 schools attended by the 
preservice teachers, the researcher used information from the National Center for 
Education Statistics (NCES).  The NCES classifies elementary, middle and secondary 
schools by locale codes.  These codes were developed by the U.S. Bureau of the Census 
in the 1980s and they use definitions from the federal Office of Management and Budget 
(OMB).   According to the OMB, a Core Based Statistical Area (CBSA) is “a statistical 
geographic entity consisting of the county or counties associated with at least one core 
(urbanized area or urban cluster) of at least 10,000 population, plus adjacent counties 
having a high degree of social and economic integration with the core as measured 
through commuting ties with the counties containing the core” (OMB, 2000, p. 82238).  
The OMB categorizes Core Based Statistical Areas as metropolitan or micropolitan.  A 
Metropolitan Statistical Area (MSA) contains at least one urbanized area that has a 
population of at least 50,000, and a Micropolitan Statistical Area includes at least one 
urban area that has a population of at least 10,000 but less than 50,000.    
 The eight Locale codes currently used by the NCES are:   
1.  large city  
2.  mid-size city  
3.  fringe of a large city  
4.  fringe of a mid-size city  
5.  large town  
6.  small town  
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7.   rural, outside CBSA/MSA 
8.   rural, inside CBSA/MSA.  
These codes are referred to as metro-centric locale codes.  In May 2006, NCES 
revised its locale code system.  The new system includes 12 codes called urban-centric 
locale codes. Revisions were made to reflect changes in the U.S. population and allow 
more precision in describing an area.  For example, the new codes include a category for 
small cities, and they separate rural areas into three groups depending on their distance 
from an urban area.  According to NCES (http://nces.ed.gov) the percent of schools in 
cities and the percent of schools in rural locales did not change much with the new codes.  
At the present time, online information to classify schools using the NCES website still 
uses the older Metro-Centric system.  Therefore, this research utilized the eight Metro-
Centric codes.  According to The Rural School and Community Trust, a national 
nonprofit organization dedicated to the improvement of rural schools and communities 
(http://www.ruraledu.org), both systems are likely to be used over the next few years. 
 In this study, the researcher  classified as rural all schools designated by NCES as 
rural, outside CBSA/MSA (Category 7) or rural, inside CBSA/MSA (Category 8). 
Additionally, schools designated as “small town” by NCES were considered rural for the 
purposes of this study if the population of the town was less than 10,000.  Small towns of 
this size were included because the high schools and middle schools in these towns are 
often fed by several rural elementary schools in county school districts, and are the only 
secondary schools in the district.  The limitation on the size of small towns considered 
rural was invoked because towns with a population of 10,000 or more could be 
considered as a core for a CBSA/Micropolitan Statistical Area making them akin to other 
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nonrural areas.  This study designated rural schools located in Appalachian counties as 
Appalachian rural schools.  Rural schools not in Appalachia were referred to as other 
nonrural schools.  A list of counties that comprise Appalachia can be found at the website 
for the Appalachian Regional Commission (www.arc.gov).   
 Urban schools were those classified by NCES as large city (Category 1) or mid-
size city (Category 2).  Schools for the other nonrural group included those located in the 
urban fringe of a large city (Category 3), urban fringe of a mid-size city (Category 4), or 
in a large town (Category 5).  Schools in small towns (Category 6) with populations of 
10,000 or greater were also designated as other nonrural.  Table 2 provides a summary of 
the categories of the independent variable. 
 Categories of preservice teachers were defined based on the number of years of 
schooling in a given locale group.  For this study, an Appalachian rural preservice 
teacher was a preservice teacher who attended Appalachian rural schools for at least 8 of 
their 13 years of schooling in grades K-12.  If they attended rural schools in counties 
outside Appalachia for at least eight years, then they were classified as an other rural 
preservice teacher. This study defined urban and other nonrural preservice teachers in a 
similar manner:  an urban preservice teacher was a preservice teacher who attended 
urban schools for at least eight years, and other nonrural preservice teachers were those 
who attended schools in towns and suburbs for at least eight years.  This number ensured 
that the participants attended at least two different schools in their specified locale group. 
 Differences between rural and nonrural were likely to be more evident between 
subjects who represent the more extreme ends of these four classifications.  Therefore, it  
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Table 2 
Operational Definitions of Levels of the Independent Variable 
_____________________________________________________________________ 
Levels of  
independent variable      Region              NCESa category 
_____________________________________________________________________ 
                                                                           
1.  Appalachian rural      Ab                     6. Small town (if population < 10,000) 
 
                                                                 7. Rural, outside CBSA/MSAc     
   
                                                                 8. Rural, inside CBSA/MSA     
 
 
2.  Other rural                 Not-A                6. Small town (if population < 10,000) 
 
                                                                  7. Rural, outside CBSA/MSA     
   
                                                                 8. Rural, inside CBSA/MSA                                                         
 
 
3.   Urban                        A or Not-A       1. Large city 
  
                                                                  2. Mid-size city 
 
 
4.   Other nonrural          A or Not-A        3. Urban fringe of large city 
  
                                                                  4. Urban fringe of mid-size city 
 
                                                                  5. Large town 
 
                                                                  6. Small town (population ≥ 10,000) 
_____________________________________________________________________ 
                                                                      
a  NCES = National Center for Education Statistics 
 
b  A = Appalachian, as defined by the Appalachian Regional Commission 
 
c  CBSA/MSA = Core Based Statistical Area/Metropolitan Statistical Area 
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was prudent for the purpose of this study to select participants with a predominant 
number of years in one of the four locales.  If the sample had yielded an inadequate 
number of subjects for statistical analysis due to the eight-year attendance requirement, 
then the number of years would have been reduced to seven. This would still have 
maintained that a majority of the years of schooling (54%) would have been spent in a 
particular locale (e.g., rural).  Additionally, it was planned that the number of comparison 
groups would be reduced by combining two groups together if the sample provided an 
insufficient number for a particular group. This combining of groups was performed, 
however, the distinction between rural and nonrural was maintained. Thus, at a minimum, 
this study provided information on detectable differences in motivational goals and 
attitudes of preservice elementary teachers who were educated in rural and nonrural 
locations. 
Instrumentation 
 The study instruments included a background questionnaire to determine the 
rural/nonrural educational background of the participants (Appendix B), and a survey 
designed to measure their achievement goals and attitude toward mathematics (Appendix 
C).  The survey consisted of six scales from established instruments:  three designed to 
measure achievement goal orientation and three developed to measure constructs of 
attitude toward mathematics.  The scales contained statements that the participants ranked 
on a Likert scale from one to five based on their level of disagreement or agreement with 
the statement. 
 The scales that were used to measure achievement goals were selected from a set 
of subscales called the Patterns of Adapted Learning Scales (PALS; Midgley et al., 
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2000).  Motivation researchers developed these instruments based on research showing 
that adaptive or maladaptive patterns of learning are related to an emphasis on either 
mastery or performance goals (Ames, 1992).  Additional research has provided evidence 
that performance goals can be further divided into approach and avoidance components 
(Elliot & Harackiewicz, 1996; Middleton & Midgley, 1997).  The PALS instruments 
were originally published in 1997, but were revised in 2000 (Midgley et al., 2000). This 
research used the following scales:  Mastery Goal Orientation (Revised), Performance-
Approach Goal Orientation (Revised), and Performance-Avoid Orientation (Revised).  
The PALS survey also includes scales to measure students’ perception of their teacher’s 
goals, students’ perception of the classroom goal structure, and a variety of student 
academic-related perceptions, beliefs, and strategies.  These scales were unnecessary for 
this study.  The Cronbach’s alphas reported in the PALS Manual (Midgley et al., 2000) 
are .85 for the Mastery Goal Orientation scale, .89 for Performance-Approach scale, and 
.74 for the Performance-Avoid scale.  Midgley et al. (2000) validated these scales by 
conducting a confirmatory factor analysis.   
 The PALS instrument is widely used by many motivation researchers at various 
grade levels (Anderman et al., 1999;  Midgley et al., 1996; Roeser, Midgley, & Urdan, 
1996; Ryan & Patrick, 2001; Ryan & Pintrich, 1997; Turner et al., 2002; Urdan et al., 
1998), but none of these studies used college students as subjects.  Another survey, the 
Motivated Strategies for Learning Questionnaire (MSLQ), is often used in motivation 
research with college students.  However, reviews from the Buros Institute of Mental 
Measurement (http://unl.edu/buros) were not favorable for this instrument. The reviewers 
reported that the reliability data were weak and the validity data were limited.  In 
 97
 
considering use of the PALS instrument, the researcher contacted Eric Anderman from 
the University of Kentucky, one of the PALS authors, concerning its use with college 
students.  Anderman relayed no concerns about the use of the PALS scales with these 
subjects if reliability/validity measures were reported (personal communication, 
12/16/05).  Furthermore, Joseph Petrosko, University of Louisville, commented that the 
adaptation of the PALS instrument to college students was “not a huge conceptual leap” 
(personal communication, 12/19/05).  The wording of some of the items was changed 
slightly to make the statements more appropriate for college students.  For example, 
“teacher” was changed to  “professor.”  Other motivation researchers have made similar 
changes in items to adjust for the age level of the participants (Archer, 1994).  Eric 
Anderman reviewed all wording changes to corroborate the integrity of the scales. 
 The three scales measuring attitudes were subscales from the Fennema-Sherman 
Mathematics Attitude Scales (Fennema & Sherman, 1976b).  This instrument was 
developed as part of a grant from the National Science Foundation and consists of nine 
subscales that measure well-defined constructs of attitude specifically related to learning 
mathematics.  The subscales are (a) The Attitude toward Success in Mathematics Scale, 
(b)  The Mathematics as a Male Domain Scale, (c) The Mother Scale, (d) The Father 
Scale, (e) The Teacher Scale, (f) The Confidence in Learning Mathematics Scale, (g) The 
Mathematics Anxiety Scale, (h) The Effectance Motivation Scale in Mathematics, and (i) 
The Mathematics Usefulness Scale.  The scales can be use as an entire package, 
individually, or in any combination of two or more pieces.   
 Intra-author judgment and pilot testing established the content validity of the 
Fennema-Sherman scales.  Data from preliminary administrations of the scales were 
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compared to the theoretical framework for each scale and judged for consistency with 
that framework.  Melancon, Thompson, and Becnel (1994) undertook further work to 
establish the validity of these scales.  They investigated the factorial validity using a 
sample of 174 predominantly female elementary school teachers in an urban public 
school system.  The results of their factor structure analysis were generally favorable.  
The researchers concluded that scores on these scales are reasonably valid. 
 The Fennema-Sherman scales have been the most popular tool for measuring 
attitudes in mathematics since their development (Melancon et al., 1994; Mulhern & Rae, 
1998; Tapia, 2004).  They have been used with a variety of age levels from middle school 
students to adults (Fennema & Sherman, 1977; Fennema & Sherman, 1978; Karp, 1988; 
Kloosterman, 1988).  
 The Dutton Attitude toward Mathematics Scale (1965) was also considered for 
use in this study.  However, that instrument uses a different format than PALS, making it 
difficult to mix the survey questions on motivation and attitude into a seamless survey.  
In addition, the Dutton Scale measures overall feelings toward mathematics and is not 
divided into subscales measuring constructs of attitude.  Furthermore, the wording of this 
instrument focuses on arithmetic rather than mathematics.  Elementary teachers today are 
required to know and teach more than arithmetic to their students.  For these reasons, this 
instrument was ruled out as a measure of attitude toward mathematics for this study. 
 The subscales of the Fennema-Sherman instrument used in this research were the 
Confidence in Learning Mathematics Scale, the Mathematics as a Male Domain Scale, 
and the Mathematics Usefulness Scale.  The Confidence in Learning Mathematics Scale 
was chosen because self-confidence is a popular variable studied by researchers of 
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attitude toward mathematics and motivation in learning mathematics (Fennema & 
Sherman, 1976; 1978; Iben, 1991; Kloosterman & Cougan, 1994; McGraw, Lubienski, & 
Strutchens, 2006).  It has also been correlated with attributional variables related to 
motivation (Kloosterman, 1988).  The Mathematics as a Male Domain Scale was chosen 
because most elementary preservice teachers are female.  The perception that 
mathematics is for males may affect not only their own motivation for learning 
mathematics, but also the motivational climate they create in their own future 
mathematics classrooms.  The Mathematics Usefulness Scale was chosen for its 
implications for rural preservice teachers.  Usefulness of mathematics is a salient issue in 
rural areas (Howley, 2003).   
 Forgasz and Leder (1999) claimed that due to changing views over the last two 
decades, the Mathematics as a Male Domain Scale needed revision.  They argued that 
many people today may actually consider mathematics to be a female domain and the 
scale does not allow for that.  Disagreement with positively worded items on the scale is 
interpreted to reflect no gender stereotyping.   However, the studies on which they based 
their claim did not use the full 12-item scale, and Forgasz and Leder conceded that their 
findings were tentative, but warranted further investigation.  For the purpose of this 
study, the interest is in whether or not preservice elementary teachers (who are 
predominantly female) view mathematics as a subject for males.  Teachers who hold this 
view may have high levels of personal performance-approach goals and may tend to 
establish a performance-oriented motivational classroom climate that is more conducive 
to male learning.  Therefore, the Mathematics as a Male Domain Scale is an appropriate 
instrument for this research.  
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Procedures 
 Participants were recruited from 4-year public higher education institutions in 
Eastern and Central Kentucky.  Institutions included the University of Louisville, 
Morehead State University, Eastern Kentucky University, and the University of 
Kentucky.  These universities were chosen to provide an adequate number of both rural 
and nonrural participants, and also because they were within a reasonable distance from 
the researcher.  The University of Louisville and the University of Kentucky provided a 
pool of predominantly nonrural preservice teachers, while Morehead State University and 
Eastern Kentucky University contributed primarily to the rural sample.  However, there 
were both rural and nonrural participants from all universities.   
 Students who were enrolled in the first mathematics content course required by a 
program leading to certification in elementary education were invited to participate in the 
study.  This course is generally titled Mathematics for Elementary Teachers, Part I 
(MET1).  The researcher first solicited the cooperation of professors who teach MET1 at 
the various institutions.  This solicitation was accomplished through email and direct 
phone calls to these professors.  Once a professor agreed to cooperate, the researcher 
scheduled a visit to his or her classroom to enlist the students as participants and 
administer the instruments. 
 All students enrolled in the course of the cooperating professors were invited to 
participate in the research.  However, the population of this study was limited to rural and 
nonrural preservice elementary teachers as defined in this research.  Once data was 
collected and examined, the researcher excluded participants who did not attend school in 
grades K-12 for at least eight years in one of the four defined locale groups.  For 
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example, a student who attended an Appalachian rural elementary school for six years, a 
middle school designated as other nonrural for three years, followed by four years in an 
other nonrural high school was not an eligible participant.  Furthermore, the researcher 
excluded any students who reported intentions to complete programs of study other than 
elementary education.  The background questionnaire was designed to filter these 
subjects out of the analysis. 
 At the visit to the class of the cooperating professors, the researcher told the 
students they were invited to participate in a research study that was investigating how 
preservice teachers feel toward mathematics.  She explained that their participation 
involved completing a survey where they would rank from one to five the extent to which 
they disagreed or agreed with a series of statements.  Participants were assured of 
anonymity and the confidentiality of their responses, and told that their participation was 
voluntary.  (Institutional Review Boards from the University of Louisville, the University 
of Kentucky, Eastern Kentucky University, and Morehead State University had approved 
this protocol.)  The researcher provided the students a copy of a consent preamble 
(Appendix A), the background questionnaire, and the motivation/attitude survey.  
Students who chose to participate completed the forms and each student placed their 
completed form in a manila envelope placed in a convenient location.  Students who did 
not wish to participate were told to turn in blank forms.  This visit took approximately 
20-30 minutes and this was the only contact with participants necessary for this research.   
 Table 3 below displays a timetable for these data collection procedures.  
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Table 3 
Schedule of Data Collection 
_____________________________________________________________________ 
                                                                                                    Month______________ 
Activity                                                                Aug.     Sept.    Oct.     Nov.     Dec.  
______________________________________________________________________ 
Solicit cooperating professors                                X 
Classroom visits             X          X 
Organize Data                                                         X          X        X 
Analyze Data                                                                        X        X 
Write final chapters of dissertation                                                              X          X 
_____________________________________________________________________ 
Data Analysis 
 This study examined the following four research questions. 
1.  What are the levels of achievement goal orientations – mastery goal 
orientation, performance-approach goal orientation, and performance-avoid 
goal orientation – for learning mathematics for preservice elementary 
teachers? 
2.  What are the attitudes of preservice elementary teachers toward mathematics 
as revealed by three measures of attitude:  confidence in learning 
mathematics, usefulness of mathematics, and mathematics as a male domain? 
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3.  What are the relationships among three measures of achievement goal 
orientation and three measures of attitude toward mathematics for preservice 
elementary teachers? 
4.  Do rural and nonrural preservice elementary teachers differ with respect to 
goal orientation for learning mathematics and attitudes toward mathematics? 
 To address these questions, self-report instruments were used to collect data from 
preservice elementary teachers on three types of achievement goals and three constructs 
of attitude toward mathematics for a total of six dependent variables.  A reliability 
analysis was conducted to measure the internal consistency of the scales. The 
achievement goal variables were mastery, performance-approach, and performance-
avoid, and the attitude variables were confidence, usefulness of mathematics, and 
mathematics as a male domain.  Data were also collected to distinguish between 
Appalachian rural, other rural, urban and other nonrural preservice elementary teachers as 
defined in this research. Locale was the independent variable used in the analysis. 
 Descriptive statistics were used to describe the motivation and attitude of 
preservice teachers toward mathematics. Means and standard deviations were calculated 
on all six dependent variables for the entire sample.  A discussion of this analysis 
addressed Questions 1 and 2.  Data from the sample was compared and contrasted with 
published data on the instruments, in an effort to illuminate the characteristics of the 
participants in this study.  
To assess the relationships among the variables (Question 3), Pearson correlation 
coefficients were calculated for the bi-variate relationships among the six scale scores 
that are measured for each participant. Thus, it was possible to report the relationships 
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among the measures of achievement goal orientation and measures of attitude toward 
mathematics. 
Next, the sample was divided into the four locale subgroups.  These subgroups 
provided four levels for the independent variable, locale.  A 4-group multivariate analysis 
of variance (MANOVA), α = .05, was performed to test the following null hypothesis 
that the population means for the six dependent variables were equal for the four locale 
subgroups: 
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Assumptions of homogeneity of variances and covariances were tested as part of the 
MANOVA procedure.  In addition, the researcher examined the shape of the frequency 
distributions on the dependent variables to assess the normality assumption of 
MANOVA.  If the multivariate result was significant and the null hypothesis was 
rejected, then appropriate post hoc procedures were performed to reveal which of the 
variables were factors in the overall significance.  The MANOVA and post hoc 
procedures addressed research Question 4. 
Summary  
 The purpose of this study was to investigate elementary preservice teachers’ 
achievement goal orientations for learning mathematics and the relationship between 
those goals and their attitudes toward mathematics.  Additionally, this study sought 
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differences between the goals and attitudes of rural preservice elementary teachers and 
the goals and attitudes of nonrural preservice elementary teachers.   
 Three subscales from the PALS instrument (Midgley, 2000) were used to measure 
achievement goals, and three subscales from the Fennema-Sherman Mathematics 
Attitude Scales (Fennema & Sherman, 1976b) were used to measure constructs of 
attitude.  These self-report instruments were administered to college students enrolled in 
the first mathematics content course required for a program leading to certification in 
elementary education.  These preservice elementary teachers also completed a 
background questionnaire to determine their rural/nonrural educational background. 
 Descriptive statistics were used to describe the achievement goals and attitudes 
toward mathematics held by preservice elementary teachers, and a correlational analysis 
was performed to examine the relationships among these variables.  The sample was 
divided into four subgroups based on locale:  Appalachian rural, other rural, urban, and 
other nonrural.  A four-group MANOVA and appropriate post hoc procedures were 
performed to reveal differences in the goals and attitudes among these four groups. 
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CHAPTER IV           
 
RESULTS 
 
 
 
 This chapter will respond to the four research questions put forth by this 
dissertation study.  First, I describe the sample that resulted from data collection at the 
four universities.  Next, I describe the results of the reliability analysis conducted on each 
of the six subscales with this sample.  Last, I report statistical results and analyze them 
with respect to the previously stated hypotheses. 
Sample 
 Data were collected during the first two weeks of classes of the fall semester at 
four universities in Kentucky.  Students completed the survey in their Mathematics for 
Elementary Teachers classes. The study included 384 participants from four universities 
as follows:  Eastern Kentucky, n = 83; Morehead State, n = 86; University of Kentucky, n 
=131; and University of Louisville, n = 84.  Each participant completed the background 
questionnaire, the three PALS subscales – Mastery goal orientation (revised), 
Performance-approach goal orientation (revised), and Performance-avoid goal orientation 
(revised), and the three Fennema-Sherman subscales – Confidence in Learning 
Mathematics, Mathematics as a Male Domain, and Usefulness of Mathematics.  
 Using the information provided by the background questionnaire, the researcher 
used the website of the National Center for Education Statistics 
(http://www.nces.ed.gov/ccd/schoolsearch/) to find  the locale codes used to determine 
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the locale level (Appalachian rural, other rural, urban, or other nonrural) for each 
participant.  The website of the U. S. Census Bureau, http://factfinder.census.gov, was 
used to determine the populations of various communities when the locale code was 6: 
small town.  Small towns with populations less than 10,000 were deemed rural and those 
with populations of 10,000 or more were labeled other nonrural.  In some cases, the 
locale level could not be determined from the information provided by participants.  For 
example, some participants listed only the secondary schools they attended and not their 
elementary background.  Other times, the schools that they listed could not be found 
because they may now be closed or consolidated with other schools.  In some cases, the 
participants did not fall into one of the four discrete locale levels.  These participants fell 
into one of three categories:  (a) mixed rural (those who attended a mix of Appalachian 
rural and other rural schools, but did not have a minimum of  eight years in either locale); 
(b) mixed nonrural (those who attended a mix of urban and other nonrural schools 
without the required eight years in either locale); and (c) mixed rural/nonrural (those who 
attended some schools in a rural area and some in a nonrural area, but without at least 
eight years in either locale.)  The numbers of participants for each of the locale levels and 
other categories were as follows:  Appalachian rural, n = 111; other rural, n = 43; urban, 
n = 57; other nonrural, n = 112, mixed rural, n = 2; mixed nonrural, n = 9; mixed 
rural/nonrural, n = 18, and not determinable, n = 32. 
 The researcher entered the locale level, other background questionnaire data, and 
survey responses of all participants into a Statistical Package for the Social Sciences 
(SPSS v. 14) data file.   Descriptive statistics were run on the entire sample.  As expected, 
participants were predominantly female (88.5%), and most of the preservice teachers 
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were sophomores and juniors (76.6%).    Their ages ranged from 18 to 56 with a mean 
age of 22.  Over 60% of the participants indicated they would like to return to their home 
county to teach. 
Reliability Analysis 
 A reliability analysis was performed on each of the six subscales. In preparation 
for this analysis, the negatively worded items of the Fennema-Sherman subscales were 
recoded in accordance with directions given by the authors of the scale (Fennema & 
Sherman, 1976b), and the original scales were reconstructed from the survey instrument.   
The Cronbach’s alpha coefficients for the mastery and performance-avoid goal 
orientations were higher than those that were reported in the PALS manual (Midgley et 
al., 2000), and the alpha for the performance-approach subscale was very close to the one 
reported by these researchers.   The Cronbach’s alphas for the attitude scales were 
consistent with those reported by Fennema and Sherman (1976b); however, the alpha for 
the Mathematics as a male domain subscale was somewhat lower.  Fennema and 
Sherman reported an alpha of .87 for this scale.   The reliability coefficients for the 
present study are shown in Table 4. 
After the reliability analysis, participants who indicated they were in a program 
other than elementary or special education were filtered out of the sample.  This 
reduction left a sample size of 340.  Three hundred seventeen participants were 
elementary education majors and 23 listed special education as their field of study.  The 
research questions were addressed by an analysis of this reduced sample; however, the 
actual value of n for any given item may vary due to non-responses on some of the 
survey questions. 
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Table 4 
 
Reliability Coefficients for Scales  
________________________________________________________________________ 
 
Scale                           Number       Cronbach’s alpha            
                                              of items            coefficient                 n                                        
________________________________________________________________________ 
 
PALS: Mastery       5              .883          381 
 
PALS: Performance-approach    5             .875          378 
 
PALS: Performance-avoid     4             .821          382 
 
Fennema-Sherman: Confidence  12  .956          375 
 
Fennema-Sherman: Male domain  12  .771          375 
 
Fennema-Sherman: Usefulness  12             .887          377 
________________________________________________________________________ 
 
Research Question 1 
 What are the levels of achievement goal orientations – mastery goal orientation, 
performance-approach goal orientation, and performance-avoid goal orientation – for 
learning mathematics for preservice elementary teachers? 
 Subscales from the PALS instrument were used to measure the three achievement 
goal orientations.  The participants ranked these Likert-type subscales from one to five 
according to their level of disagreement or agreement with the statement.  Table 5 
includes the means and standard deviations for these subscales.  It was hypothesized that 
these means would be highest in performance-avoid goals followed by mastery goals and 
then performance-approach goals.  Results reveal that for these preservice elementary 
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teachers the means are highest for mastery goals, followed by performance-avoid goals.  
However, as hypothesized, the lowest mean was in performance-approach goals. 
 
 
 
  
  
  
 
 
 
Table 5 
 
Descriptive Statistics for PALS Achievement Goal Orientation Scales 
______________________________________________________________________________ 
 
Scale           M           SD               n 
______________________________________________________________________________ 
 
Achievement Goal Orientation 
 
Mastery    4.274           .685   338 
 
Performance-approach  2.409           .895   338 
 
Performance-avoid   2.711           .959   338 
______________________________________________________________________________ 
 A repeated measures analysis of variance (ANOVA) performed on these means 
revealed statistically significant results, Hotelling’s Trace = 2.965, F(2, 336) = 498.176, p 
<  .05.  Pairwise comparisons were then made using paired samples t-tests.  A 
Bonferroni-corrected alpha level was used to prevent inflation of Type I error due to three 
t-tests performed. The results of this analysis revealed statistically significant differences 
between each pair of means (p < .05). Cohen’s d was calculated to determine the effect 
size for each paired samples t-test.  An effect size is a way to assess the magnitude of a 
statistically significant result. Cohen’s d expresses how many standard deviations 
difference there is between two sample means (Hinkle, Wiersma, & Jurs, 2003). 
According to Hinkle et al. the guidelines for interpreting the effect size using Cohen’s d  
are:  small = .25σ, medium = .50σ, and large = 1.0σ or greater.  The application of these 
guidelines indicates a large effect size for the mean difference between mastery and 
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performance-approach goals and a large effect size for the mean difference between 
mastery and performance-avoid goals.  The effect size for the performance-
approach/performance-avoid pair was moderate.  Table 6 summarizes these results. 
 
 
 
 
 
 
 
 
Table 6 
 
Paired Samples t – Test Results for Comparisons of PALS Scales 
____________________________________________________________________________ 
 
    Mean                                        
Pair           difference          SD                   t           p (2-tailed)       Cohen’s d 
____________________________________________________________________________ 
 
Mastery/Perf-approach 1.866            1.086          31.580           .000                1.718 
 
Mastery/Perf-avoid  1.564            1.158     24.816           .000                1.350 
 
Perf-app/Perf-avoid  -.302              .692           -8.026           .000                  .437  
____________________________________________________________________________ 
Research Question 2 
 What are the attitudes of preservice elementary teachers toward mathematics as 
revealed by three measures of attitude:  confidence in learning mathematics, usefulness 
of mathematics, and mathematics as a male domain? 
 Subscales from the Fennema-Sherman Mathematics Attitude Scales were used to 
measure the three attitude constructs.  Each subscale consisted of 12 statements which the 
participants ranked from one to five based on their level of disagreement or agreement.  
For analysis, the researcher totaled the responses for each statement in the subscale and 
calculated the means of these sums.  
 In addition to reporting the means and standard deviations, the researcher 
determined if the attitudes toward mathematics of preservice elementary teachers were 
different from the attitudes of some other group. Thus, a comparative sample of subjects 
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who had previously completed the Fennema-Sherman scales was needed.  It was 
hypothesized that, compared to published data on the Fennema-Sherman instrument, 
preservice teachers in this study also would demonstrate low confidence, a tendency to 
see mathematics as a male domain, and indicate that they did not perceive mathematics as 
useful.  The sample from a study by Eckard (1995) was selected for use as a comparison 
group.  This study investigated the attitudes toward mathematics of 153 college women 
enrolled in general studies classes.   Since the sample for the present study is 
predominantly college women, such a female comparison group was desirable.  
Additionally, the Eckard study provided a sample that included women pursuing a variety 
of programs of study, making it an appropriate group with which to compare a sample of 
preservice elementary teachers in order to examine possible differences.  Table 7 reveals 
the means for the attitude subscales from both studies. 
 One sample t-tests were performed using the mean scores from the Eckard (1995) 
study as comparative values. For example, the null hypothesis for the test on the 
Confidence scale was µPT = 43.24, where µPT represented the population mean of 
preservice teachers in the study and 43.24 was the Eckard study mean. A statistically 
significant difference was found on Confidence in Learning Mathematics (p<.001).  This 
suggests that this sample of preservice elementary teachers had less confidence in 
learning mathematics than the female college students of various majors in the study by 
Eckard. There were no significant differences in the means for the Mathematics as a Male 
Domain and Usefulness of Mathematics subscales.  The results of the t-tests are shown in 
Table 7. 
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Table 7 
 
Comparative Statistics on Preservice Teachers and Female College Students from Eckard (1995) 
____________________________________________________________________________ 
 
         Preservice  teachers     Eckard study    
     (n = 340)                         (n = 153) 
                                           _______________              ___________ 
Fennema-Sherman 
Attitude Scale                         M            SD                    M            SD               t         p (2-tailed) 
____________________________________________________________________________ 
 
Confidence           40.30        12.35              43.24        12.49         -4.39           .00 
 
Male domain           54.13          5.20              54.10          5.12            .12            .91 
 
Usefulness                           49.23          7.64              48.52          8.51          1.71           .09 
____________________________________________________________________________ 
 
Research Question 3 
 What relationships exist, if any, among three measures of achievement goal 
orientation and three measures of attitude toward mathematics for preservice elementary 
teachers? 
 To examine the relationships among the six variables, Pearson correlation 
coefficients were computed for the whole sample and separately for rural and nonrural 
groups.   Table 8 displays the correlations for the whole sample. 
 The table reveals several weak to moderate relationships among the achievement 
goal orientation and attitude variables.  All three constructs of attitude were positively 
correlated with each other and with a mastery goal orientation.  There was also a strong 
positive correlation between performance-avoid and performance-approach goals (r = 
.724, p < .01).   
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Table 8 
 
Correlations Among the Subscales for Achievement Goal Orientations and Attitudes 
_____________________________________________________________________ 
 
Subscale    1             2           3            4            5            6 
_____________________________________________________________________ 
 
1.  Mastery    1          .073      .035       .247**    .404**   .581** 
 
2.  Performance – approach               __            1        .724**   .121*     -.093       .088 
 
3.  Performance – avoid                     __           __          1        -.045      -.068       .002 
 
4.  Confidence                                    __           __         __           1          .269**   .523** 
 
5.  Mathematics as a male domain     __           __         __           __            1        .371** 
 
6.  Usefulness                                     __           __         __           __            __          1 
 
*p < .05, two-tailed.  **p < .01, two-tailed. 
______________________________________________________________________ 
 
 As hypothesized, there was a significant positive correlation between mastery 
goal orientation and confidence in learning mathematics (r = .247, p < .01).  There was 
also a significant positive correlation between mastery goals and the mathematics as a 
male domain variable (r = .404, p < .01).  On the Mathematics as a male domain 
subscale, a high mean indicates a view that mathematics is not a subject just for males.  
Therefore, this positive correlation means that a mastery goal orientation correlated 
positively with the view that mathematics is not a subject just for males.  This result 
supports the hypothesis of a negative relationship between mastery goals and the 
perception that mathematics is a male domain.  The correlation analysis also indicated a 
significant positive correlation between mastery goals and the usefulness of mathematics 
variable (r = .581, p < .01). 
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 Prior to the study, the researcher hypothesized that there would be a negative 
relationship between performance-avoid goals and confidence.  Results revealed a 
negative relationship between these variables (r = -.045), but it was not statistically 
significant. The researcher also hypothesized that no relationship between constructs of 
attitude and performance-approach goals would exist.  However, the results for this 
analysis showed a slightly positive statistically significant (r = .121, p < .05) relationship 
between performance-approach goals and confidence in learning mathematics. 
 Pearson correlation coefficients are presented separately for rural and nonrural 
groups in Table 9.  The rural group included all participants designated as Appalachian 
rural or other rural, and the nonrural group included those classified as urban or other 
nonrural.  An examination of this table revealed few differences in the relationships 
among the variables between the two groups.  For both groups a mastery goal orientation 
had a significant positive relationship with each of the mathematics attitude subscales.  
The strength of these relationships was slightly higher for the rural group on the 
Usefulness and Male Domain subscales, and slightly higher for the nonrural group on the 
Confidence subscale.  One interesting difference favoring the nonrural group occurred 
with a low significant correlation (r = .199, p < .05) between a Performance-approach 
goal orientation and the Confidence subscale.  However, for the rural group the direction 
of the relationship was negative, but not significant (r = -.008). For the rural group there 
were no statistically significant relationships between Performance-approach or 
Performance-avoid goals and the three constructs of attitude.  
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 116
Subscale   1                2              3              4               5               6 
able 9 
 
Correlations for the Rural group (n = 136) and the Nonrural group (n = 150) 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Research Question 4 
 Do rural and nonrural preservice elementary teachers differ with respect to goal 
orientations for learning mathematics and attitudes toward mathematics? 
 To address Research Question 4, the sample was divided into the four locale 
groups:  Appalachian rural, other rural, urban and other nonrural.  This process further 
reduced the sample size (n = 286) since some of these participants did not fall into one of 
the four defined locale groups.   Table 10 provides means and standard deviations for all 
the dependent variables in each of the four locale groups.  A review of this table does not 
suggest any outstanding differences among the means of the four locale groups on any of 
the independent variables. 
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Table 10 
 
Descriptive Statistics for the Variables for the Four Locale Groups 
______________________________________________________________________ 
 
   Appalachian      
        rural     Other rural          Urban           Other nonrural 
Variable                        (n = 97)               (n = 39)           (n = 48)          (n = 102) 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 A 4-group multivariate analysis of variance (MANOVA) was performed to test 
the null hypothesis that the population means for the six dependent variables (three 
achievement goal orientations and three constructs of attitude) will be equal for the four 
locale subgroups comprising the independent variable.  Using SPSS the results of four 
different multivariate tests were reported.  These results are given in Table 11.  
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Table 11 
 
Multivariate Tests for MANOVA of Locale (Four Levels) Related to Achievement Goal 
Orientation and Attitude (Six Measures) 
__________________________________________________________________________ 
 
Test                 Value            F              p            Partial Eta           Observed 
                                                                                             Squared               Power 
__________________________________________________________________________ 
 
Pillai’s Trace                .083          1.320         .167           .028                    .870 
 
Wilks’ Lambda              .919          1.319         .168           .028                    .843 
 
Hotelling’s Trace           .086          1.317         .169            .028                   .869 
 
Roy’s Largest Root        .051          2.348         .031            .048                   .805 
__________________________________________________________________________ 
The test statistic chosen to interpret the results of a MANOVA often depends on 
whether the assumptions underlying this procedure have been met.  One assumption is 
that the observations are independent.  It is also assumed that the data are normal, and 
that the variances and covariances in each group are equal (homogeneity of covariance).   
According to Leech, Barrett, and Morgan (2005), when the data meet these assumptions, 
the Wilks’ Lambda is a solid and commonly used multivariate test.  Field (2005) reports 
that the work of Olson (1976) and Stevens (1979) led Bray and Maxwell (1985) to 
believe that if assumptions have been violated then Pillai’s Trace is the strongest test as 
long as the sample sizes are equal.  Field also maintains that all four tests are 
comparatively robust to violations of multivariate normality; however, if the assumption 
of homogeneity of variances and covariances is not met then Roy’s Largest Root may be 
undependable.   
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 The data for the present study violated several of these assumptions. Histograms 
constructed to determine the normality of the data revealed that the mastery goal 
orientation, mathematics as a male domain, and usefulness of mathematics variables were 
all negatively skewed (see appendices D and E).  Therefore, the assumption of normality 
was violated.  Box’s Test of Equality of Covariance Matrices was performed to test the 
assumption that the variances and covariances in each group were equal.  The results of 
this test were significant, F(63, 71505) = 1.688, p = .001, indicating that this assumption 
was also violated.  However, Leech et al. (2005) assert that Box’s test may not be 
accurate if the assumption of normality has been violated. 
 Additionally, for a MANOVA procedure to be dependable, the number of 
participants in each level of the independent variable is assumed to be about equal.   A 
common rule is that the n for the largest group should not be more than 1.5 times the n 
for the smallest group (Leech et al., 2005).  According to Leech et al., if the group sizes 
meet this condition then Box’s test should be ignored.  In the present analysis, this was 
not the case.  There were only 39 participants in the other rural group (the smallest) 
compared to 102 participants in the other nonrural group (the largest).  
 As Table 11 shows, Roy’s Largest Root was the only multivariate test that 
indicated any significant differences among the means (p < .05), and the effect size was 
small to medium (η2 = .048).  However, since the homogeneity of variances and 
covariances assumption was violated this test statistic may be undependable.  Univariate 
F tests based on linearly independent pairwise comparisons revealed that this significant 
difference resided in the means for confidence in learning mathematics.  The Bonferroni-
corrected pairwise comparisons showed that the mean for confidence in learning 
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mathematics was significantly different (p < .05) between the Appalachian rural (M = 
3.15) and other nonrural locale (M = 3.54) groups, with Appalachian rural preservice 
teachers having a lower mean.  This result suggests that Appalachian preservice 
elementary teachers may have less confidence in learning mathematics than other 
nonrural preservice elementary teachers.  These analyses found no other significant 
differences between the four locale groups on any of the other five dependent variables.  
These results do not support the hypotheses put forward in this study.  
 As previously stated, histograms revealed that the data for Mastery Goal 
Orientation, Mathematics as a Male Domain, and Usefulness of Mathematics were 
negatively skewed.  Therefore, log 10 transforms of these three dependent variables were 
performed in an effort to normalize the data.  A second MANOVA using these 
transformed variables did not change the overall results, Roy’s Largest Root = .059, F(6, 
279) = 2.734, p = .013.  Once again, Roy’s Largest Root was the only one of the four 
multivariate tests that indicated any significance difference between the means, and the 
Bonferroni-corrected pairwise comparisons identified this difference (p < .05) to be 
between the Appalachian rural group (M = 3.15) and the other nonrural group (M = 3.54) 
on the Confidence variable.  However, this result should be interpreted cautiously 
because Box’s test indicated once again that the homogeneity of variances and 
covariances assumption was violated F(63, 71505) = 1.454, p = .011, casting doubt on 
the fidelity of Roy’s Largest Root. 
 In order to be consistent with the PALS instrument, the previous analyses were 
performed using the mean scores for both the PALS subscales and the Fennema-Sherman 
scales.  However, the original published data on the Fennema-Sherman scales used the 
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means of the sums of the subscales (range = 12 – 60) rather than the means of the 
individual survey questions (range = 1 – 5) (Fennema & Sherman, 1976b).  For this 
reason, a third MANOVA was conducted using the sums for the Fennema-Sherman 
attitude subscales. Since the previous analyses suggested few differences between the 
four locale groups, this additional analysis combined groups to reduce the levels of the 
independent variable to two, and made the group sizes similar.  The Appalachian rural 
and other rural levels were combined into one group labeled rural (n = 136), and the 
urban and other nonrural levels were combined into one group labeled nonrural (n = 150).   
Descriptive statistics from this analysis are shown in Table 12. 
 
 
 
 
 
 
 
 
 
 
 
 Box’s Test of Equality of Covariance Matrices was significant, F(21, 290727) = 
2.091, p = .002), indicating that the assumption of equality of variances and covariances 
between the groups was not met. Since the groups sizes are similar, however, this test can 
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be ignored (Leech et al., 2005).  No significant differences were found as a result of this 
MANOVA, Roy’s Largest Root = .041, F(6, 279) = 1.886, p = .083.  However, 
Bonferroni-adjusted pairwise comparisons revealed statistically significant differences (p 
< .05) between the rural and nonrural means for Confidence in Learning Mathematics and 
between the rural and nonrural means for Mathematics as a Male Domain.   
 Since the means for the achievement goal variables were virtually the same for 
both groups and the only differences appeared to exist in the attitude variables, another 
MANOVA was conducted using only the attitude variables.  The multivariate test results 
of this analysis are shown in Table 13. 
 T
  Multivariate Te
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able 13 
 
sts on Three Attitude Variables by Two Groups, Rural and Nonrural 
__________________________________________________________________________ 
Test                 Value            F                 p          Partial Eta           Observed 
                                                                       Squared               Power 
__________________________________________________________________________ 
Pillai’s Trace                .036            3.496          .016   .036                  .777 
Wilks’ Lambda              .964            3.496          .016              .036                  .777 
Hotelling’s Trace           .037            3.496          .016   .036                  .777 
Roy’s Largest Root        .037            3.496          .016   .036                  .777 
_________________________________________________________________________ 
 All four multivariate tests indicate significant results, with small to medium  
effect sizes (η2 = .036).  Box’s test once again revealed a violation of the assumption of 
homogeneity of variances and covariances, F(6, 577739) = 3.458, p = .002, but groups 
sizes were similar.   The Bonferroni-adjusted pairwise comparisons indicated significant 
differences in the confidence and mathematics as a male domain variables. On 
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confidence, the means were: nonrural, M = 42.09; rural, M = 38.62. On mathematics as a 
male domain, the means were: nonrural, M = 54.82; rural, M = 53.49. These results 
suggest that rural preservice teachers may have less confidence in learning mathematics 
than nonrural preservice teachers, and they may be more likely to view mathematics as a 
subject for males.   
Summary 
 Research Question 1 focused on the type of achievement goals adopted by 
preservice elementary teachers.  The results of this study indicate that these preservice 
teachers were significantly higher in mastery goals than performance-approach or 
performance-avoid goals.  The results also indicated that performance-avoid goals were 
significantly higher than performance-approach goals with this sample. 
 Research Question 2 focused on preservice elementary teachers’ attitudes toward 
mathematics.  The constructs of attitude that were measured were Confidence in Learning 
Mathematics, Mathematics as a Male Domain, and Usefulness of Mathematics.  This 
sample of preservice teachers was compared to a sample from a previous study that 
consisted of female college students pursuing a variety of majors.  Results indicated that 
the sample of preservice elementary teachers in this study were significantly less 
confident in learning mathematics than the sample of female students pursuing a variety 
of majors (Eckard, 1995).  No significant differences between the two samples for 
mathematics as a male domain or usefulness of mathematics were found. 
 The third research question focused on the relationship between the three 
measures of achievement goal orientation and the three measures of attitude.  Pearson 
correlation coefficients were calculated to address this question.  Results indicated that 
 124
 
mastery goals had weak to moderate correlations with all three constructs of attitude that 
were measured (p < .01).  All three constructs of attitude had weak to moderate 
correlations with each other (p < .01), and performance-approach and performance-avoid 
goals  exhibited a moderate to strong positive correlation (p < .01).  There was also a 
weak positive correlation between performance-approach goals and confidence in 
learning mathematics (p < .05).   
 Research Question 4 focused on differences between rural and nonrural preservice 
teachers on the three measures of goal orientation and the three constructs of attitude.  To 
address this question the researcher divided the participants into four locale groups:  
Appalachian rural, other rural, urban, and other nonrural.  This reduced the sample size (n 
= 286), as some participants did not fall into any of these previously defined locale 
groups.   A 4-group MANOVA was performed and of the four multivariate tests 
computed by SPSS, only Roy’s Largest Root indicated significance (p< .05, η2 = .048).  
However, this result may not be dependable since Box’s Test indicated that the 
assumption of homogeneity of variances and covariances was violated.  Pairwise 
comparisons revealed a statistically significant mean difference between the Appalachian 
rural and other nonrural groups for Confidence in Learning Mathematics with the 
Appalachian rural preservice teachers having a lower mean.   
 The sample was then divided into two locale groups:  rural and nonrural.  A 
MANOVA using these two levels for the independent variable resulted in no statistical 
significance on the multivariate tests, but pairwise comparisons indicated statistically 
significant differences among the means for Confidence in Learning Mathematics and for 
Mathematics as a Male Domain.  The attitude scales were further analyzed by performing 
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a MANOVA with two levels for the independent variable (rural and nonrural) and three 
dependent variables (confidence, male domain, and usefulness).  The multivariate tests 
from this MANOVA were all statistically significant with confidence and male domain 
once again the source of the significant differences.  Pairwise comparisons revealed that 
the rural group was less confident in learning mathematics and more likely to view 
mathematics as a subject for males. 
 The overall results indicated that these preservice elementary teachers were 
mastery oriented but exhibited low confidence in learning mathematics.  The researcher 
found a positive correlation between a mastery goal orientation and each of the measures 
of attitude toward mathematics.  It appears that Appalachian rural preservice teachers 
may be less confident in learning mathematics than other nonrural preservice teachers.  In 
addition, rural preservice teachers may have less confidence and may be more likely to 
view mathematics as a male domain than nonrural preservice elementary teachers. 
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CHAPTER V 
 
DISCUSSION, LIMITATIONS, AND IMPLICATIONS 
 
 
 
 This study investigated elementary preservice teachers’ achievement goal 
orientations for learning mathematics and the relationship between these goals and their 
attitudes toward mathematics.  Teacher actions and attitudes toward mathematics strongly 
influence the motivations and attitudes of their students (Karp, 1988, 1991; Middleton & 
Spanias, 1999).  Teachers tend to teach mathematics in the manner they were taught (Ball 
et al., 2001; Brown & Smith, 1997; Middleton, 1992), and most were taught using 
traditional approaches (Ball, 1988) that are performance-oriented and tend to favor males 
(Fennema, 2000).  However, research indicates that females are inclined to mastery goals 
(Fennema, 2000; Peterson & Fennema, 1985).  The result is a possible mismatch between 
the achievement goals of preservice elementary teachers (largely a female population) 
and the instructional approach used in the traditional mathematics classroom that may 
adversely affect their attitude toward mathematics and encourage them to adopt 
maladaptive performance goals in mathematics classrooms. 
 This study also explored differences in the types of goals and attitudes adopted by 
rural preservice elementary teachers and the types of goals and attitudes held by nonrural 
preservice elementary teachers.  Cultural influences seem to affect mathematics learning 
(Ball et al., 2001; Elliott et al., 1999; Fennema, 2000; Hart & Allexsaht-Snider, 1996).  
Instructional approaches may not work equally well with both rural and nonrural students 
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due to these cultural differences.  Some evidence indicates that rural students have higher 
levels of mastery goals than their nonrural counterparts (Elliott et al., 2001; Freeman & 
Anderman, 2005).  This study was exploratory as very little research has been conducted 
in the area of goal theory with preservice elementary teachers or between rural and 
nonrural students of mathematics. 
 The research questions for this study were:    
1.  What are the levels of achievement goal orientations – mastery goal 
orientation, performance-approach goal orientation, and performance-avoid 
goal orientation – for learning mathematics for preservice elementary 
teachers? 
2.  What are the attitudes of preservice elementary teachers toward mathematics 
as revealed by three measures of attitude:  confidence in learning 
mathematics, usefulness of mathematics, and mathematics as a male domain? 
3.  What relationships exist, if any, among three measures of achievement goal 
orientation and three measures of attitudes toward mathematics for preservice 
elementary teachers? 
4.  Do rural and nonrural preservice elementary teachers differ with respect to 
goal orientation for learning mathematics and attitudes toward mathematics? 
Methodology 
 Three subscales from the PALS instrument (Midgley, 2000) were used to measure 
the three achievement goals--mastery, performance-approach, and performance-avoid.  
Three subscales from the Fennema-Sherman Mathematics Attitude Scales (Fennema & 
Sherman, 1976b) were used to measure the three constructs of attitude toward 
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mathematics--confidence in learning mathematics, usefulness of mathematics, and 
mathematics as a male domain.  These self-report instruments were administered to 384 
students enrolled in the first mathematics content course required for a program leading 
to certification in elementary education at the following universities:  University of 
Louisville, University of Kentucky, Morehead State University, and Eastern Kentucky 
University.  The preservice elementary teachers also completed a questionnaire that 
collected data to determine their rural/nonrural educational background. 
 The researcher used descriptive statistics to describe the achievement goals and 
attitudes toward mathematics held by these preservice elementary teachers, and 
performed correlational analyses to examine relationships among these variables.  The 
preservice teachers were divided into four subgroups based on locale:  Appalachian rural, 
other rural, urban, and other nonrural.  A four-group MANOVA and appropriate post hoc 
procedures were performed to reveal differences in goals and attitudes among these four 
groups.  The attitude scales were analyzed further by performing a MANOVA with two 
levels for the independent variable - rural (Appalachian rural and other rural) and 
nonrural (urban and other nonrural), and three dependent variables - confidence, male 
domain, and usefulness. 
 The results indicated that the preservice elementary teachers were significantly 
higher in mastery goals than in performance-approach or performance-avoid goals.  The 
results also indicated that performance-avoid goals were significantly higher than 
performance-approach goals.  The preservice elementary teachers in this study were also 
significantly less confident in learning mathematics than a comparable sample of female 
students (Eckard, 1995) pursuing a variety of majors.  The correlational analysis revealed 
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that mastery goals were weakly to moderately correlated to all three constructs of 
attitude.  A statistically significant difference between the Appalachian rural group and 
the other nonrural group for confidence in learning mathematics was also found, with the 
Appalachian rural group displaying less confidence.  Results also indicated that rural 
preservice teachers had less confidence and were more likely to view mathematics as a 
male domain than nonrural preservice elementary teachers. 
Limitations 
 Several limitations of this study warrant discussion and suggest the need for 
caution when interpreting the results.  One important limitation involved the 
methodology used for participant selection.  In order to obtain enough rural and nonrural 
students, this study included data from four universities.  The University of Louisville 
and the University of Kentucky provided the largest percentage of the nonrural 
participants, and Morehead State University and Eastern Kentucky University contributed 
the most rural participants.  An examination of the data revealed that 21% of the 
participants from UK were preservice teachers who attended high school in Fayette 
County where the university is located.  For the U of L participants, 50% of the 
preservice teachers attended high school in Jefferson County, the home county of that 
university.  As a result, many of the nonrural participants for this study had chosen to 
remain in their own hometowns. In addition, 64% indicated a desire to remain in their 
home county to teach. Therefore, this particular sample of nonrural preservice teachers 
may represent a subgroup that is more attached to their place than what is typical of the 
general nonrural population, making them more collectivistic in nature (Hyde & Kling, 
2001), and therefore more mastery-oriented.  On the other hand, the rural participants 
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may also be atypical of the rural population.  At MSU, only 8% of the preservice teachers 
attended high school in Rowan County, and at EKU only 6% were from Madison County.  
Most of the rural participants were students who already elected to leave their home 
counties.  In rural areas, a decision to attend college is often, by default, a decision to 
leave home. These students may represent a subgroup of rural students who have 
overcome cultural programming to stay in one place.  Instead, they have chosen to attend 
college and work toward individual goals. Only 53% of the rural participants expressed a 
desire to return to their home county to teach.  This subgroup may be representative of 
rural students who are more individualistic in nature, making them naturally more 
performance-oriented than what might be typical of rural people in general.  As a result, 
any cultural differences in goal orientations and attitudes toward mathematics may have 
been confounded. 
 The large majority of the participants in this study were female, with about 11.5% 
male participants.  When the researcher removed the participants who were not in a 
program designed for elementary teachers there were still approximately 7% of the 
participants who were male.  These male participants were not filtered out of the analysis 
therefore limiting any results attributed to females or comparisons to female groups. 
 Another limitation of this study was how the locale groups were defined.  These 
definitions were based on the number of years a student attended school in grades K-12 
in a particular locale.  For example, the preservice elementary teachers for the 
Appalachian rural group were placed in this group because they had spent at least eight 
years of their K-12 education in schools located in a rural area of Appalachia.  With this 
definition, the cultural roots of these students may not have been very deep. It is possible 
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that some families had moved to these counties from other locales just prior to students 
entering school.  This definition also neglects the affect that locale during students’ first 
five years of life may have on their motivation and attitude, and it assumes that schools 
instill the values of the local culture.  Further research that seeks to identify cultural 
differences on educational variables may consider a generational definition of rural.  For 
example, a student would be classified as Appalachian rural if at least two generations of 
their family had lived in a rural Appalachian county.  The results of research using 
various definitions of rural could differ greatly.  Defining rural is an ongoing source of 
difficulty for rural education researchers (Kannapel & DeYoung, 1999). 
 Another limiting factor in this study was that data were collected through self-
report instruments.  Although care was taken to ensure the participants that their 
responses remained anonymous, they may have responded in what they believed 
acceptable rather than completely open or honest.   
 A final limitation was that some data were lost because the locale level for the 
participants could not be determined.  Some of the schools listed by the participants on 
the background questionnaire were not listed on the website of the National Center for 
Education Statistics (http://www.nces.ed.gov/ccd/schoolsearch/).  Possibly these schools 
had been closed, or consolidated with other schools, since the time that participants 
attended the schools.  These closed or consolidated schools were more likely to have 
been in rural locales, since many rural schools have closed over the last 50 years 
(DeYoung, 1995a).  Therefore, most of these lost data might have contributed to the rural 
sample and may have actually contained some of the most culturally acute attitudes. 
Discussion 
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Goal Orientations 
 For the preservice elementary teachers surveyed in this study, an orientation to 
mastery goals dominated.  This result supports the findings of previous research in that 
females tended to be mastery-oriented (Elliot & Church, 1997; Fennema, 2000; Peterson 
& Fennema, 1985). 
 Persons who adopt mastery goals seek to increase their competence (Dweck & 
Elliot, 1983).  Their goal is to acquire knowledge and develop new skills.  They value the 
process of learning and believe that success will come with effort (Ames & Archer, 
1988).  Barron and Harrackiewicz (2001) and Barron et al. (2001) reported that mastery-
oriented college students described greater interest in subject content.  Researchers have 
consistently found positive relationships between mastery goals and intrinsic motivation 
(Ames & Archer, 1988; Archer, 1994).  That the preservice elementary teachers in this 
study were high in mastery goals for mathematics is encouraging, because it implies that 
these future teachers were concerned with mastering the content they will one day teach.
 Anderman et al. (1999) found that when mastery-oriented elementary students 
transitioned to a performance-oriented middle school, they became less mastery-oriented. 
This result suggests that performance-oriented classroom climates reduce students’ level 
of mastery goals. In the present study, this phenomenon did not appear to be the case. 
Assuming the prior mathematics instruction of these preservice teachers was primarily 
traditional, then the years of performance-oriented instruction did not seem to 
significantly depress their levels of mastery goals. Unfortunately this study did not focus 
on the type of mathematics instruction received by the preservice teachers during their K-
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12 education. Previous research (Ball et al., 2001), however indicates that it is very likely 
that the majority experienced much performance-oriented instruction.   
   According to Middleton & Spanias (1999), by the time students reach college, 
their attributions for success have stabilized.  These attributions contribute to the type of 
achievement goals students adopt; therefore, perhaps the achievement goals of college 
students have also stabilized.  In this study, goals were measured only one time.  For that 
reason, it is not possible to discern if the measure of mastery goals reported by preservice 
teachers was higher or lower than in earlier grades.   
 Since mastery goals are generally considered best for learning, the result that 
mastery goals were high and performance goals of both types were relatively low reflect 
a positive finding.  Performance goals have been associated with maladaptive patterns of 
learning (Ames & Archer, 1988; Ames, 1992; Archer, 1994; Elliott & Dweck, 1988); 
however, Harackiewicz, et al. (2000) argued that if performance goals are limited to the 
approach variety, then this relationship does not hold.  For example, Elliot and Church 
(1997) found that performance-approach goals were positively associated with better 
achievement as measured by graded performance in an undergraduate psychology course. 
On the other hand, the adoption of mastery goals enhanced intrinsic motivation but had 
no affect on grades.  Some researchers have attributed the negative outcomes of 
performance goals to the avoidance category (Elliot & Church, 1997; Middleton & 
Midgley, 1997).  According to Elliot and Church, the adoption of performance-avoid 
goals had negative effects on both intrinsic motivation and performance.  They concluded 
that the ideal pattern of goals would be the adoption of both mastery and performance-
approach goals combined with a lack of performance-avoid goals.   
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 Preservice teachers in the present study reported a significantly higher level of 
performance-avoid goals than performance-approach goals.  Additionally, the level of 
mastery goals was significantly higher than the level of performance-avoid goals. This 
combination of high mastery goals combined with performance-avoid goals that were 
significantly higher than performance-approach goals is far from ideal as described by 
Elliot and Church (1997).   
 If the pattern of goals found by this study is typical of preservice elementary 
teachers, then higher levels of performance-avoid goals may explain preservice 
elementary teachers’ poor performance in mathematics content courses despite their high 
level of mastery goals.  Many researchers reported detrimental effects of adopting 
performance-avoid goals (Elliot & Church, 1997; Elliot & Harackiewicz, 1996; 
Middleton & Midgley, 1997).  These effects included reduced intrinsic motivation, 
poorer graded performance, reduced task involvement, lower self-efficacy, higher test 
anxiety, and a tendency to avoid seeking help.  Perhaps the mismatch between the 
personal mastery goals of some students and the performance-oriented instruction 
typically provided in a traditional mathematics classroom results in  the adoption of 
maladaptive performance-avoid goals by students who are mastery-oriented.   
Attitudes 
 Previous research indicates that females tend to have less confidence than males 
in learning mathematics (Fennema & Sherman, 1976a; 1978; Iben, 1991).  The analysis 
of data in the current study revealed that a predominantly female sample of preservice 
elementary teachers reported significantly less confidence in learning mathematics than a 
sample of female college students from a variety of other majors (Eckard, 1995).  This 
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finding suggests that those who choose elementary education as their field of study are on 
the low end of confidence levels within a group (females) who are already identified as 
low in confidence. 
That preservice elementary teachers have low confidence in learning mathematics 
is not encouraging.  Teachers with negative attitudes tend to teach mathematics in a 
performance-oriented style, which leads some of their students to develop low confidence 
also (Karp 1988; 1991).  These teachers utilize limiting instructional strategies, such as 
focusing on memorized procedures, relying on textbooks, and insisting on finding one 
right answer.  Ma (1999) noted that among the elementary teachers she observed, “Not a 
single teacher…would promote learning beyond his or her own mathematical knowledge 
(p. 54)”.  Therfore, it seems that ineffective mathematics instruction continues a legacy of 
inadequacy in mathematics content knowledge to another generation of students, 
continuing the cycle of poor attitudes and insufficient learning. 
Attitudes and Goal Orientations  
 The preservice teachers in this study revealed a combination of high levels of 
mastery goals for learning mathematics with low levels of confidence. According to 
O’Neal, Ernest, McLean, and Templeton (1988), the Fennema-Sherman Confidence in 
Learning Mathematics Scale and the Mathematics Anxiety Scale appear to measure the 
same trait.  If this is the case, then the low level of confidence reported by preservice 
teachers is also indicative of mathematics anxiety. According to Harackiewicz and Elliot 
(1993), mastery-oriented students in performance-oriented classrooms experience 
anxiety.  Since mathematics classes are traditionally performance-oriented, the results of 
this research support the conclusions of Harackiewicz and Elliott. These results provide 
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some evidence that a mismatch between the personal achievement goals of students and 
the classroom goal orientation result in lower confidence in learning mathematics and 
therefore, higher levels of mathematics anxiety. 
 The correlation analysis in this study revealed a high positive correlation between 
mastery goals and all three constructs of attitude; however, causal direction was not 
established.  This study did not determine if mastery goals lead to positive attitudes or if 
positive attitudes lead to a mastery goal orientation.  Perhaps students high in mastery 
goals are more confident, believe in the usefulness of mathematics, and are less likely to 
see mathematics as a male domain, or perhaps confident students who believe 
mathematics is useful and is a subject suitable for any gender to study adopt mastery 
goals.   
 Other researchers found that students with mastery goals demonstrate more 
confidence (Ames & Archer, 1988; Elliot & Church, 1997; Meece et al., 1988; Middleton 
& Midgley, 1997; Seifert, 1995; Urdan et al., 1997).  The positive correlation between 
mastery goals and confidence in learning mathematics found in this study supports these 
previous findings.  Students with mastery goals believe that success depends on effort 
and that occasional failure is part of the learning process.  Students without this belief 
often have their confidence shattered when they encounter a difficult problem that they 
cannot solve in a routine fashion (Middleton & Spanias, 1999). 
 Midgley et al. (1989) found that students’ beliefs about the usefulness of 
mathematics declined when they perceived a less supportive classroom environment.  
Anderman et al. (1999) revealed that when students moved to a less supportive 
environment their level of mastery goals dropped. The positive correlation between 
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mastery goals and usefulness of mathematics in the present study is consistent with and 
supports these results.   
 This study also revealed a positive correlation between mastery goals and the 
belief that mathematics is a gender-neutral subject.  Previous literature relating these 
variables is virtually nonexistent.  The participants in this study were predominantly 
female, and Fennema and Sherman (1976) found that females were more likely than 
males to believe that mathematics is gender-neutral.  Additionally, Elliot and Church 
(1997) reported that females in their study were more mastery-oriented than males.  
Therefore, the results of this research revealing a positive correlation between the two 
should not be surprising.  Logically, females who view mathematics as a male domain 
would not desire to study it; therefore, this researcher hypothesized a positive relationship 
between a mastery goal orientation and the belief that mathematics is gender-neutral.  
The results of this study support this hypothesis. 
 Positive correlations between a mastery goal orientation and the three constructs 
of attitude are promising findings for those interested in promoting reform instruction in 
mathematics classrooms.  Mastery goals and positive attitudes are emphasized by the 
NCTM Standards (1989, 1991, 2000).  Quinn (2001) found that a mathematics methods 
course based on NCTM Standards could improve preservice teacher attitudes toward 
mathematics.  According to Stipek et al. (1998) there was considerable alignment 
between instruction that promoted mastery goals in students and the type of mathematics 
instruction called for by NCTM.  For example, mastery-oriented instruction focuses on 
increasing understanding and mastering the content as opposed to just getting the right 
answer or a good grade.  This corresponds to NCTM’s call for a greater emphasis on 
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conceptual understanding.  It appears that by teaching in a manner consistent with the 
NCTM Standards, teachers can foster a mastery goal orientation in their students and 
improve their attitudes toward mathematics as well.  
Rural/Nonrural Differences 
 This study revealed virtually no differences in the means for the achievement goal 
orientations among Appalachian rural, other rural, urban, and other nonrural groups.  
When groups were combined and compared dichotomously as rural versus nonrural, no 
significant differences were found.  Achievement goal orientations for learning 
mathematics of preservice elementary teachers from rural areas compared to preservice 
elementary teachers from nonrural areas appear to be about the same.   
 Freeman and Anderman (2005) found that rural middle school students reported 
higher levels of mastery goals than urban middle school students.  This result was not 
duplicated with this group of predominantly female college students.  Harrackiewicz et 
al. (1997) argued that performance goals may be essential for success in some college 
classes, particularly when students perceive that competitive performance is valued in the 
class.  Therefore, rural students who attend college may be more likely to adopt 
performance goals in their college classes despite cultural values that tend toward 
mastery goals (Jones, 1983). Additionally, mathematics classes are often perceived as 
performance-oriented classrooms where outperforming others is a measure of success 
(Anderman et al., 1999; Turner et al., 1998; Ryan & Patrick, 2001).  In the present study, 
the preservice teachers reported goals specific to their mathematics class, whereas in the 
Freeman and Anderman study the goals were general to education.  Therefore, the rural 
and nonrural college students in the present study may have been more likely to adopt 
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higher levels of performance goals and lower levels of mastery goals than did their sixth 
grade counterparts in the Freeman and Anderman study, masking any differences 
between them that may have been evident prior to attending college.   
 The results of this study also revealed few differences in attitudes toward 
mathematics among the groups from different locales.  The Appalachian rural group, 
however, reported less confidence in learning mathematics than the other nonrural group.  
Some evidence that rural preservice elementary teachers have less confidence in learning 
mathematics and are more likely to view mathematics as a male domain than their 
nonrural counterparts was revealed in this study.   Low confidence is a characteristic of 
someone with a low self-concept, making these findings consistent with Reck (1980) who 
found a low self-concept among 6th grade Appalachian rural students compared to urban 
students.  According to Jones (1983) Appalachians have an aversion to competitive 
environments; therefore, performance-oriented classrooms where traditional mathematics 
instruction is used may adversely affect the confidence of Appalachian rural students.  
These findings suggest that those who teach mathematics content courses to students 
from this region should be sensitive to this characteristic and create a classroom climate 
where students can feel safe and develop greater confidence in learning and doing 
mathematics. 
Implications 
Teacher Preparation 
 This study found that preservice elementary teachers have higher levels of 
mastery goals than performance goals; however, traditional mathematics classes are 
performance-oriented (Anderman et al., 1999; Turner et al., 1998; Ryan & Patrick, 2001).  
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The result is a mismatch between the goal orientation of the students and the inherent 
goal orientation of learning mathematics.  This mismatch can create anxiety in mastery-
oriented students (Harackowicz & Elliott, 1993).  Since motivation researchers generally 
consider mastery goals best for learning (Ames & Archer, 1988; Elliot & Church, 1997; 
Meece et al., 1988; Middleton & Midgley, 1997; Seifert, 1995), attempting to change the 
goal orientation of the students is not recommended.  A better solution is to change the 
motivational climate of the mathematics classroom to one that supports and encourages 
mastery goals.   
 To create a mastery-oriented classroom climate in content courses for preservice 
elementary teachers, mathematics educators can draw on many of the practices that both 
motivation researchers and mathematics education reformers have suggested for teachers 
of mathematics.  These two independent bodies of literature are remarkably consistent in 
their recommendations.  Many of these suggestions align with the recommendations 
made by the National Council of Teachers of Mathematics in the Standards (1989; 1991; 
2000), and the Conference Board of the Mathematical Sciences in the report The 
Mathematical Education of Teachers (CBMS, 2001). 
 According to Stipek et al. (1998), teachers who establish a learning climate that is 
positive, affective, and promotes student risk-taking advance the perception of mastery 
goals in the classroom.  The emphasis in these classrooms is on effort, learning and 
understanding rather than performance.  In a safe classroom environment, students feel 
secure enough to ask and respond to questions, make conjectures, and pose problems.  
These activities are vital for developing a deep understanding of the mathematics content 
they will one day teach, as recommended in The Mathematical Education of Teachers 
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(CBMS, 2001).  Standard Five of Professional Standards for Teaching Mathematics 
(NCTM, 1991) recommends this type of learning environment. 
 Establishing a safe classroom climate requires that instructors respect and value 
students’ ideas, ways of thinking and their mathematical dispositions (CBMS, 2001; 
NCTM, 1991).  Instructors communicate these attitudes to students through the type of 
discourse they contribute and encourage in the classroom.  Too often instructors ask 
closed questions that have only one correct answer or can be answered with a simple yes 
or no response.  If the student does not immediately deliver the expected answer, the 
instructor either asks another student or provides the answer.  This type of discourse is 
not supportive and promotes performance goals (Turner et al., 2002).   It sends the 
message to students that having the correct answer is all that matters.  If students do not 
instantly respond with the answer, there are other options for an instructor to consider.  
One option is to provide some additional wait time, and another option is to ask guiding 
questions or scaffold the task into smaller parts that build up to the original task or 
question.  This supportive discourse promotes a mastery orientation (Turner et al., 2002), 
and places the emphasis on learning and improvement rather than just responding with 
the correct answer (Stipek et al., 1998).  The message sent to students is that the teacher 
values them as learners in a process of continuous learning.  Questions designed to 
promote thinking and understanding of procedures and concepts rather than closed 
questions (such as those with yes or no answers) will also create a climate where mastery 
is emphasized (Turner et al., 2002).  For example, ask, “Why are common denominators 
needed when adding fractions?” rather than “Do you need to find a common denominator 
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to add fractions?” or “What is 2/5 + 1/4?”   The central focus should be on sense-making 
(CBMS, 1991; NCTM, 1991).  
 Patrick and others (2001) argued that a positive, affective learning environment 
may be necessary, but it is not sufficient.  Teachers must also communicate positive 
expectations for learning (Kloosterman & Gorman, 1990; Patrick et al., 2001). According 
to Turner and her colleagues (2002), the teacher’s role in discourse communicates to 
students whether or not the teacher thinks they are capable of learning.  The Equity 
Principle in the Principles and Standards for School Mathematics (NCTM, 2000), states 
“Excellence in mathematics education requires equity – high expectations and strong 
support for all students” (p. 12).  The NCTM Standards are based on the assumption that 
all students can learn to think mathematically (NCTM, 1989; 1991; 2000).  A mastery-
oriented classroom climate is one where students feel capable and confident that success 
will come with effort.  Therefore, instructors must be cautious not to lower their 
expectations for some students or inadvertently send a signal that they think a student is 
not capable.  Not providing adequate wait time is one way instructors may 
unintentionally communicate this message to their students (Kloosterman & Gorman, 
1990).  Teachers should pose questions that will challenge student thinking (NCTM, 
1991) and ask questions to all students, not just those they expect to reply with correct 
answers (Kloosterman & Gorman, 1990).  Kloosterman and Gorman explained that 
teachers should praise students only when they deserve it.  For example, if a teacher says 
to a student, “Anna, that’s good; you did half the problems right” (p. 379), then the 
student gets the message that the teacher only expects her to get half right.  The 
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researchers suggest a better comment would be “Anna, you got half right.  That’s a good 
start, but I know you can do better” (p. 379).     
 Along with these high expectations, instructors should establish that making 
mistakes is a natural part of the learning process (Ames, 1992; Stipek et al., 1998).  Often 
students believe their mistakes are evidence of their lack of ability to learn mathematics 
because they never see professors or “good” mathematics students struggle.  Turner and 
her colleagues (2002) recommended that teachers model their thinking processes so that 
students can learn that being unsure, making errors, and grappling with problems is a 
normal part of the process of learning.  Student errors are learning opportunities.  
Kloosterman and Gorman (1990) recommended that students be allowed to find their 
own errors.  Supportive discourse can be used to assist the student if necessary.  Deciding 
when it is best to let students struggle, when to guide, or when to directly tell a student a 
procedure is a skill that all teachers of mathematics should develop (NCTM, 1991).   
 Another strategy for creating a mastery-oriented classroom climate is to 
encourage student autonomy (Ames, 1992; Anderman, Maehr, & Midgley, 1999; Stipek 
et al., 1998).  Students should be encouraged to take control of their own learning.  
Instructors can accomplish this by providing activities that involve self-evaluation and by 
giving students some degree of choice in the learning activities in which they participate. 
Student input on rubrics used for assessment purposes also supports student autonomy.  
Instructors should refrain from taking students’ pencils in order to show them how to 
work a problem or from giving unnecessary help.  These practices undermine student 
autonomy. 
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 Mastery-oriented students have learning as their goal; however, teachers can 
further support this positive inclination by teaching content that is meaningful and 
personally relevant to the students (Ames, 1992; Anderman et al., 1999).  Instructors who 
strive to establish a classroom with a mastery goal orientation should teach knowledge 
and skills worth learning in terms of their students’ goals and aspirations (Middleton & 
Spanias, 2002).  The Professional Standards for Teaching Mathematics (NCTM, 1991) 
also advocates that teachers pose tasks based on student interests and experiences.  For 
preservice elementary teachers in mathematics content courses, this suggests that 
mathematics educators should connect the content they teach to their students’ future 
aspirations as teachers, particularly as mathematics teachers.  Embedding the 
mathematics content in the context of the education profession will provide a meaningful 
reason to engage in the learning activities. 
 Assessment and grading practices often provide vivid insights into the goal 
orientation of a given classroom.  To promote and support mastery goals, instructors 
should provide substantive, constructive feedback on student papers (Stipek et al., 1998).  
This type of assessment involves more than just an indication of right or wrong (NCTM, 
2000; Stipek, 1998).  Additionally, assessment and grading should stress self-
improvement rather than comparing performance with other students (Ames, 1992; 
Anderman et al., 1999; Kloosterman & Gorman, 1990).   Practices such as posting lists of 
grades arranged in order from highest to lowest, grading on a curve and encouraging 
competition are methods that encourage performance goals and are not conducive to a 
mastery-oriented classroom.  Instead, instructors should de-emphasize competition, give 
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partial credit, and utilize a grading system where it is possible for all students who learn 
what they are supposed to learn to earn a good grade (Kloosterman & Gorman, 1990). 
 Professors and instructors who teach the mathematics content courses for future 
elementary teachers should be aware of the results of the present study.  This sample of 
preservice elementary teachers reported a higher level of mastery goals than performance 
goals. Therefore, teaching mathematics content courses for future elementary teachers in 
a mastery-oriented classroom climate may be one strategy for improving both attitudes 
and motivations for learning mathematics in these students.  In addition, the use of 
mastery-oriented instructional strategies may provide a model of teaching that these 
preservice teachers can use later in their own classrooms.  Thus, the cycle of negative 
attitudes toward mathematics resulting in poor teaching may be broken. 
 Mathematics educators should also be aware of the possible adoption of 
performance-avoid achievement goals by preservice elementary teachers revealed by this 
study.  Students with performance-avoid goals seek to avoid unfavorable judgments of 
their competence (Urdan et al., 1997).  As a result, they tend to avoid seeking help when 
they need it (Middleton & Midgley, 1997), and they have low competency expectancies, 
poor intrinsic motivation, lower grades, and a fear of failure (Elliot & Church, 1997).  To 
discourage these maladaptive performance-avoid goals, mathematics teacher educators 
should provide a classroom climate that encourages mastery rather than performance 
goals. 
 This study also revealed that preservice elementary teachers had less confidence 
in learning mathematics than a group of female college students pursuing a variety of 
other majors (Eckard, 1995).  This finding is not encouraging for the future mathematics 
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education of young children, especially when one considers that becoming confident in 
one’s ability to learn and do mathematics has been one of the educational goals for 
students established by NCTM since 1989 (NCTM, 1989).  
  Allowing children to struggle with problems is essential to developing self-
confidence in learning mathematics (Middleton & Spanias, 1999).  Researchers have 
found that many students pursuing careers in elementary education empathize with young 
children as they labor to solve a mathematics problem (Ball, 1988; Karp, 1988).  Their 
inclination is to help the child too much, too soon, in an effort to alleviate the child’s 
discomfort.  This type of behavior encourages learned helplessness in students (Karp, 
1988; Kloosterman, 1984).  Young students must learn that occasional failure is 
acceptable and that occasional errors will naturally occur in the process of learning 
mathematics.  In order for future teachers to understand the importance of this idea, they 
need to experience the process themselves.  Preservice teachers need experiences where 
they work through their own ideas and errors in order to develop their own confidence in 
learning and doing mathematics (CBMS, 2001). 
 Since many preservice elementary teachers struggle with their own confidence in 
learning mathematics as well as with implementing appropriate practices to develop this 
confidence in their students, rethinking the structure of mathematics teaching at the 
elementary school level is advised.  One possibility would be to have elementary 
mathematics specialists teach mathematics in the elementary grades rather than all 
elementary teachers.  Elementary mathematics specialists would elect to become 
specialists in this area so, logically, only those confident in their abilities would choose to 
do so.  These specialists would receive appropriate content and pedagogical training to 
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make them more effective as mathematics teachers.  Another possibility is to employ 
mathematics coaches for elementary teachers in order to provide support and increase 
their confidence in teaching mathematics.  The results of this study join a body of work 
supporting a move in this direction (Kilpatrick, Swafford, & Findell, 2001; NCTM, 2000; 
Reys & Fennell, 2003). 
Future Research 
 The results of this study provide direction for future research in the achievement 
goals and attitudes toward mathematics of preservice elementary teachers.   
 The group of preservice elementary teachers in this study exhibited a pattern of 
achievement goals that was highest in mastery, followed by a level of performance-avoid 
goals that were higher than the level of performance-approach goals.  Additional research 
should be conducted to determine if this pattern of goals is typical of preservice 
elementary teachers in general.  Future studies should assess both the personal goal 
orientations of preservice teachers in their mathematics content courses and their 
perceptions of the classroom goal orientation to explore further the effects of a possible 
misalignment of goals.  Another option would be to do an observational study or 
scrutinize syllabi to determine the predominant goal orientation of the classroom.  
Assessing students’ personal goal orientations at various intervals during mathematics 
content courses under a variety of instructional methods to evaluate the affect of different 
teaching strategies on personal achievement goals and perceptions of classroom goals 
might provide interesting results.   
 The finding that performance-avoid goals were significantly higher than 
performance-approach goals is particularly worrisome because research has found that 
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these types of goals have detrimental effects on learning (Elliot & Church, 1997; Elliot & 
Harackiewicz, 1996; Middleton & Midgley, 1997).  Additional studies designed to 
uncover the causes and effects of performance-avoid goal adoption in preservice 
elementary teachers would potentially improve the preparation of these teachers.   
 The present study found a weak positive correlation between performance-
approach goals and confidence in learning mathematics, suggesting that performance-
approach goals may be favorable to learning.  The results of research in this area have 
been mixed.  Some research revealed positive relationships between performance-
approach goals and variables considered favorable to learning (Elliot & Harackiewicz, 
1996), while other research found that performance-approach goals did not enhance the 
learning process (Middleton & Midgley, 1997).  One reason for the discrepancy in these 
results may be age differences among the participants in the studies.  Middleton and 
Midgley studied the performance-approach goals of sixth-grade students, while the 
participants in the studies by Elliot and Harackiewicz were college students.  Future 
research should investigate the effects of age or grade level on how the adoption of 
performance-approach goals affects learning. 
 This study also suggests several directions for future study among  differences in 
achievement goal orientations and attitudes toward mathematics in rural and nonrural 
preservice teachers.  Perhaps applying different definitions for categorizing the 
participants into the various locale groups would yield different results.  For example, a 
generational definition whereby participants are assigned to a locale only if at least two 
generations of their family has lived in that locale may offer a more accurate method for 
identifying participants likely to ascribe to particular cultural values.  
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 Another recommendation is to replicate this study with K-12 students because 
cultural differences may be more evident with children.  Rural college students may 
possess some unique characteristics making them an exceptional subgroup of the rural 
population.  For example, they may be less attached to their place because they have 
already made the decision to leave home to pursue a college education.  In this sense, 
they have overcome the communal/collectivistic orientation of their rural subculture 
(Hyde & Kling, 2001).  For this reason, they may be less mastery-oriented than the 
general rural population.   
 This study sought Appalachian rural participants from Morehead State University 
in Morehead, KY and Eastern Kentucky University in Richmond, KY.  To obtain a 
sample of college students with deep cultural roots in Appalachia might require enlisting 
students from smaller, more rural colleges such as Alice Lloyd College in Pippa Passes, 
KY or Union College in Barbourville, KY, or from community colleges.  These students 
would have chosen to remain as close to home as possible and still pursue a college 
education.  
 Lastly, this study focused on differences in attitudes toward mathematics, but it is 
possible that the lower level of confidence in learning mathematics found for rural 
students is actually the result of a lower level of confidence for academics in general.  
Future research should investigate differences in attitudes among rural and nonrural 
students in other academic areas to determine if this lack of confidence in unique to 
mathematics. 
Summary 
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 The foundation of this research study was to seek, through an investigation of 
achievement goal orientations, a possible cause of the deleterious cycle of poor 
mathematics teaching and negative attitudes toward mathematics unwittingly passed from 
one generation to the next by elementary teachers.  This study found that preservice 
elementary teachers reported a high level of mastery goals in their mathematics content 
course.  Since mathematics classes are traditionally performance-oriented, this situation 
presents a mismatch between the predominant goal adopted by these students and 
traditional mathematics classes.  This mismatch could result in negative attitudes toward 
mathematics and the adoption of maladaptive performance-avoid goals. 
 Another impetus for this research was to investigate how a cultural context, 
particularly the rural Appalachian culture, may contribute to the motivation and attitudes 
of students to learn mathematics.  Although this study produced evidence that rural 
preservice elementary teachers were more likely to view mathematics as a male domain, 
and may have less confidence in learning mathematics than nonrural preservice 
elementary teachers, the results were not unequivocal.  The more surprising result was 
the lack of any differences in the achievement goal orientations among participants from 
the various locale groups.  Additional research that utilizes alternative definitions of rural 
is warranted.  
 The findings of this study suggest that mathematics educators teaching 
mathematics content courses to preservice elementary teachers from rural and nonrural 
locations should create a classroom climate that supports and encourages mastery goals.  
The characteristics of such a classroom align with the practices suggested by the NTCM 
Standards (1989, 1991, 2000).  The correlation between mastery goals and positive 
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attitudes toward mathematics found by this study suggests that teaching mathematics in 
this manner may improve the attitudes of these future teachers and therefore increase the 
likelihood that they will become lifelong learners of mathematics.  Preservice elementary 
teachers instructed in this manner will take positive attitudes and a model of mathematics 
teaching that centers on student learning with them to their future classrooms. In doing so 
they will break the cycle of passing on negative attitudes and strategies for mathematics 
teaching that may promote maladaptive performance-avoid goals.  With this cycle 
broken, we can meet the challenge of rising expectations for K-12 mathematics 
education.   
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Appendix A 
Motivation and attitude of preservice teachers toward mathematics:  Is rural 
relevant? 
 
March 1, 2006 
 
Dear Student: 
 
You are being invited to participate in a research study by answering the attached 
survey about your motivation and attitude toward mathematics.  There are no known 
risks for your participation in this research study.  The information collected may not 
benefit you directly.  The information learned in this study may be helpful to others. The 
information you provide will be used to examine the relationship between motivation and 
attitude towards mathematics, and investigate the effects of a rural culture on these 
constructs.  Your completed survey will be stored at the home of the researcher. The 
survey will take approximately 15-20 minutes to complete. 
 
Individuals from the Department of Teaching and Learning, the Institutional Review 
Board (IRB), the Human Subjects Protection Program Office (HSPPO), and other 
regulatory agencies may inspect these records.  In all other respects, however, the data 
will be held in confidence to the extent permitted by law.  Should the data be published, 
your identity will not be disclosed. 
 
Taking part in this study is voluntary.  By completing this survey you agree to take part in 
this research study.  You do not have to answer any questions that make you 
uncomfortable. You may choose not to take part at all. If you decide to be in this study 
you may stop taking part at any time. If you decide not to be in this study or if you stop 
taking part at any time, you will not lose any benefits for which you may qualify.   
 
If you have any questions, concerns, or complaints about the research study, please 
contact Christie Perry at 606-782-7734. 
 
If you have any questions about your rights as a research subject, you may call the 
Human Subjects Protection Program Office at (502) 852-5188. You can discuss any 
questions about your rights as a research subject, in private, with a member of the 
Institutional Review Board (IRB). You may also call this number if you have other 
questions about the research, and you cannot reach the research staff, or want to talk to 
someone else. The IRB is an independent committee made up of people from the 
University community, staff of the institutions, as well as people from the community not 
connected with these institutions. The IRB has reviewed this research study. 
 
If you have concerns or complaints about the research or research staff and you do not 
wish to give your name, you may call 1-877-852-1167. This is a 24 hour hot line 
answered by people who do not work at the University of Louisville. 
 
Sincerely, 
Signature of the Investigator  Signature of the Co-Investigator 
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Appendix B 
 
Background Questionnaire 
 
1.  Student Status (circle one, or fill in on the blank line for Other if appropriate):     
 
     Freshman  Sophomore   Junior         Senior    Graduate       Other__________ 
 
2.  Program of Study (check one): 
 
 _____ Elementary education 
 
 _____Middle school education 
 
 _____Other (please explain)__________________________________________ 
 
                      ____________________________________________________________    
 
3.  Gender (circle one):        male         female 
    
4.  Age:  ___________ 
 
5.  School Background 
 
Please complete the following table to provide information about your K-12 education.  
Please include all schools you attended. 
 
Please Print 
 
Name of school attended County State Grades attended  
(K, 1, 2, etc.) 
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Appendix C 
 On the following pages is a series of statements.  There are no correct answers for these 
statements.  They have been set up in a way that permits you to indicate the extent to which you agree or 
disagree with the ideas expressed.  Suppose the statement is: 
 
 I like mathematics.    1      2    3  4 5   
 
 As you read the statement, you will know whether you agree or disagree.  If you strongly disagree, 
circle 1 on your sheet.  If you disagree but with reservations, that is, you do not fully agree, circle 2.  If 
you agree with the idea, indicate the extent to which you agree by circling 4 for agree or circling 5 if you 
strongly agree.  However, if you neither agree nor disagree, that is, you are not certain, circle 3 for 
undecided.  Also, if you cannot answer a question, circle 3. 
 Do not spend much time with any statement, but be sure to answer every statement.  Some of the 
items will seem similar to others, but they are different, so do answer all items.  There are no “right” or 
“wrong” answers.  The only correct responses are those that are true for you.  Whenever possible, let the 
things that have happened to you help you make a choice.   
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strongly 
disagree
1.   Mathematics is a worthwhile and necessary subject.                         1         2          3          4          5   
strongly 
  agree
 
2.  It’s important to me that I learn a lot of new concepts in 
     math this semester.        1          2          3          4          5   
 
3.  Males are not naturally better than females in mathematics.  1          2          3          4          5   
 
4.  Math has been my worst subject.      1          2          3          4          5   
 
5.  I’ll need a firm mastery of mathematics for my future work.  1          2          3          4          5   
 
6.  It’s important to me that other students in my math class  
     think I am good at my math work.      1          2          3          4          5   
 
7.  Knowing mathematics will help me earn a living.   1          2          3          4          5   
 
8.  Women certainly are logical enough to do well in mathematics.  1          2          3          4          5   
 
9.  Most subjects I can handle OK, but I have a knack for flubbing  
     up math.         1          2          3          4          5   
 
10.  It’s important to me that I don’t look stupid in math class.  1          2          3          4          5   
 
11.  I expect to have little use for mathematics when I get out of school. 1          2          3          4          5   
 
12.  Mathematics is for men; arithmetic is for women.   1          2          3          4          5   
 
13.  I think I could handle more difficult mathematics.   1          2          3          4          5   
 
14.  One of my goals in math is to learn as much as I can.   1          2          3          4          5 
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15.  In terms of my adult life, it is not important for me to do well in 
       mathematics in college.       1          2          3          4          5   
strongly 
  agree
strongly 
disagree
                      
16.  I would expect a woman mathematician to be a masculine  
       type of person.        1          2          3          4          5   
 
17.  I am sure that I can learn mathematics.     1          2          3          4          5   
 
18.  One of my goals in my math class is to show others that I’m      
       good at my math work.       1          2          3          4          5   
 
19.  Girls who enjoy studying math are a bit peculiar.   1          2          3          4          5   
 
20.  I am sure I could do advanced work in mathematics.   1          2          3          4          5   
 
21.  One of my goals is to keep others from thinking I’m not smart     
       in math class.        1          2          3          4          5   
 
22.  Taking mathematics is a waste of time.     1          2          3          4          5   
 
23.  Girls can do just as well as boys in mathematics.   1          2          3          4          5   
 
24.  I have a lot of self-confidence when it comes to math.   1          2          3          4          5   
 
25.  One of my goals is to master a lot of new math skills 
       this semester.        1          2          3          4          5   
 
26.  I’ll need mathematics for my future work.    1          2          3          4          5   
 
27.  I would trust a woman just as much as I would trust a man to 
       figure out important calculations.     1          2          3          4          5   
 
28.  For some reason even though I study, math seems unusually  
       hard for me.        1          2          3          4          5   
 
29.  One of my goals in math class is to show others that math work 
       is easy for me.        1          2          3          4          5   
 
30.  I will use mathematics in many ways as an adult.   1          2          3          4          5   
 
31.  When a woman has to solve a math problem, it is feminine to  
       ask a man for help.       1          2          3          4          5   
 
32.  I’m no good in math.       1          2          3          4          5   
 
33.  It’s important to me that I thoroughly understand my math  
       class work.        1          2          3          4          5   
 
34.  I study mathematics because I know how useful it is.   1          2          3          4          5   
 
 
strongly 
  agree                     
strongly 
disagree
35.  I would have more faith in the answer for a math problem  
       solved by a man than a woman.      1          2          3          4          5   
 
36.  Generally, I have felt secure about attempting mathematics.  1          2          3          4          5   
 
37.  One of my goals is to look smart in comparison to the other  
       students in my math class.      1          2          3          4          5   
 
38.  Mathematics is of no relevance to my life.    1          2          3          4          5   
 
39.  Females are as good as males in geometry.    1          2          3          4          5   
 
40.  I can get good grades in mathematics.     1          2          3          4          5   
 
41.  It’s important to me that my math professor doesn’t think that  
       I know less than other in class.      1          2          3          4          5   
 
42.  I see mathematics as a subject I will rarely use in my daily life  
       as an adult.        1          2          3          4          5   
 
43.  Studying mathematics is just as appropriate for women as for men. 1          2          3          4          5   
 
44.  I do not think I could complete advanced mathematics.   1          2          3          4          5   
 
45.  It’s important to me that I improve my math skills this semester. 1          2          3          4          5   
 
46.  Mathematics will not be important to me in my life’s work.  1          2          3          4          5   
 
47.  It’s hard to believe a female could be a genius in mathematics.  1          2          3          4          5   
 
48.  It’s important to me that I look smart compared to others in my 
       math class.        1          2          3          4          5   
 
49.  One of my goals in math class is to avoid looking like I have 
       trouble doing the work.       1          2          3          4          5   
 
50.  I am not the type to do well in math.     1          2          3          4          5   
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Appendix E 
  
4.002.00
Confidence
25
20
15
10
5
0
Fr
eq
ue
nc
y
Mean =3.3684
Std. Dev. =1.03377
N =340
Confidence
5.004.504.003.503.002.50
Male
60
40
20
0
Fr
eq
ue
nc
y
Mean =4.5216
Std. Dev. =0.42145
N =340
Male
  
 
4.002.00
Useful
40
30
20
10
0
Fr
eq
ue
nc
y
Mean =4.1111
Std. Dev. =0.63281
N =340
Useful
 
 
 
 
 
 
 
 
  
 182
 
 
 
CURRICULUM VITAE 
 
   
 
 
Christine A. Perry   
 
 
P. O Box 183 
101 Old River Road 
Salt Lick, KY   40371 
Lappin Hall 201E 
Morehead State University 
Morehead, KY   40351 
Home:  (606) 683- 4391            Cell:  (606) 336-2323                  Work:  (606) 783-2935 
 
 
Educational Background 
 University of Louisville/Appalachian Collaborative Center for Learning, 
            Assessment, and  Instruction in Mathematics (ACCLAIM) 
  Doctoral student (ABD), Department of Teaching and Learning, current 
 Morehead State University, Morehead, KY 
  Rank I, Secondary Education, 1991 
  MA, Secondary Education, 1986 
  BS, Mathematics, 1975 
 
Certification 
 Commonwealth of Kentucky 
  Mathematics Program Consultant, 2000 (Life) 
  Provisional High School Certificate, Grades 7-12, 1978 (Life) 
 
Professional Experience 
• Morehead State University, Morehead, KY 
o Assistant Professor, Department of Mathematics and Computer 
Science, current 
o Teacher-in-Residence, Department of Mathematics and Computer 
Science, Fall 2004 through Spring 2006 
• Bath County School District, Owingsville, KY 
o Mathematics Resource Teacher/ARSI Teacher Partner, 2000 – 2004 
o Math Teacher, Bath County High School, 1997 to 2000 
o Math Teacher, Bath County Middle School, 1989 to 1997 
o Math Teacher, Salt Lick Elementary School, Grades 7 and 8, 1981 to 
1989 
o Migrant Math Teacher, Bath County High School, 1978 to 1981 
 
Professional Memberships 
• National Council of Teachers of Mathematics (NCTM) 
• Kentucky Council of Teachers of Mathematics (KCTM) 
• Association of Mathematics Teacher Educators (AMTE) 
• Appalachian Association of Mathematics Teacher Educators (AAMTE), 
Charter Member 
• Kentucky Education Association – Retired (KEA-R) 
• National Education Association  - Retired (NEA-R) 
 183
 
 
Professional Activities 
• Presenter – NCTM Annual Meeting, Atlanta, GA, March 21, 2007 
• Presenter – NCTM Annual Meeting, St. Louis, MO, April 27, 2006 
• AMSP PEP Grant – Partner with Bath County Schools; Grant awarded April 
2006 
• Teacher Partner – Appalachian Rural Systemic Initiative (ARSI), 2000 to 
2004 
• Authored HP Technology Grant for Bath County High School Science 
Department – awarded May 2004 
• Authored AMSP PEP Grant for Bath and Clark County Schools partnering 
with Morehead State University – awarded Summer 2004. 
• Publications – paper summarizing the five ideologies of mathematics 
education as discussed in the book, The Philosophy of Mathematics 
Education, by Paul Ernest, published as a Rural Mathematics Education 
Digest in the online ACCLAIM journal, Rural Mathematics Educator, Vol. 3, 
No. 1, March 2004 
• Presenter – KCTM Conference, October 2003 
• Resource Teacher – Kentucky Teacher Internship Program (KTIP), 2001 
• Guest Instructor – Robinson Scholars Summer Program, University of 
Kentucky, 2001 
• Scholastic Audit Team, Kentucky Department of Education, Office of 
Leadership and School Improvement, 2000 
• Mathematics Department Head, Bath County High School, 1997 to 2000 
 
 184
